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EXECUTIVE SUMMARY

Development in the City of Edmonton has reached a point where the existing sanitary
sewer system can no longer accommodate anticipated flows generated from future
home construction. Since 1994, Drainage Services has completed numerous sanitary
servicing studies for servicing new development in the City. These studies have resulted
in a recommendation to build a major sanitary trunk from each of these areas to the
City's Gold Bar Wastewater Treatment Plant (GBWWTP) and the Capital Region
Sewage Treatment Plant (CRSTP). In addition, two smaller areas of the City were
studied and recommendations were made to build a new trunk and upgrade the existing
system as part of the overall servicing scheme. These five recommended trunk systems
are:

The North Edmonton Sanitary Trunk (NEST);

The South Edmonton Sanitary Sewer (SESS);

The West Edmonton Sanitary Sewer (WESS);

Clareview Sanitary Trunk (CST); and

Terwillegar University Farms Sewer (TUFS)

Construction of the NEST system has already begun, as development in north
Edmonton was at a standstill due to serious overloading of the existing sewer system.
A solution was required to allow development to proceed in that area and was
instrumental in initiating servicing studies for the remainder of the City. The five
recommended trunk systems provide a long range servicing plan to facilitate
development growth in the City of Edmonton for the next 75 years.

In 1997, the City of Edmonton was approached by the Urban Development Institute,
Greater Edmonton Chapter, with a proposal for financing major sanitary trunk sewers to
facilitate development needs. The funding proposal would form a new means to collect
revenues to fund the five recommended trunk systems listed above. Drainage Services
retained a financial consultant to evaluate the proposal to ensure it was a viable and
financially feasible alternative to the existing Permanent Area Contribution system for
major trunk sewer construction.

By combining the long range servicing plan with this new method for financing
construction, Drainage Services has developed the Sanitary Servicing Strategy for the
21% Century. This strategy was approved by City Council on July 21, 1998, and
includes the establishment of the Sanitary Servicing Strategy Fund (SSSF). Details of
the fund management and revenue sources are documented in a separate report titled
‘Sanitary Servicing Strategy Fund Report' (December 1998).

This report complements the details outlined in the Sanitary Servicing Strategy Fund
Report and describes the analysis completed to meet the following objectives:

e Ensure flows generated from new developments are accommodated by the
construction of a new stage of the trunk system for temporary storage.



e Ensure flows generated by new developments can be accommodated by the
treatment plants (GBWWTP and CRSTP).

¢ Refine the construction schedules established through the other servicing studies, to
ensure all assumptions relating to population growth and development needs are
consistent throughout the City.

e Review cost estimates established in the servicing studies to ensure they are
reasonable and consistent.

e Assess the cash flow of the fund by utilizing a financial model to calculate revenue
generated and compare it to construction expenditures based on the refined
schedule to ensure a positive balance is maintained.

The assessments completed for each area determine the construction year for various
stages of the trunk system. The sewer systems will be built in stages, with initial stages
acting as storage tanks in wet weather. The storage will be used to collect all flows from
new development to ensure that new flows do not increase the loading of downstream
systems. These stored flows are pumped out in dry weather. Flows in dry weather are
only allowed to grow to 25% of the downstream combined sewer capacity to limit the
risk in downstream areas.

The increase in the flows to the two treatment plants the (Gold Bar Wastewater
Treatment Plant and the Capital Region Sewage Treatment Plant) were tracked to see
when expansion would be necessary. Timing is dependent on the trunk system
components diverting flows to and from the plants. (Note that the SSSF will not pay for
treatment plant expansions; these are the responsibility of the sanitary utilities).

The financial implications of the proposed construction schedule were investigated to
determine if sufficient revenue could be generated to maintain a positive cash flow
balance. The development and population growth forecasts were used to assess the
potential income from land developed (the Expansion Assessment) and new homes
built (Sanitary Sewer Trunk Charge). Assumptions were made based on these forecasts
for the share that the Sanitary Utility would be responsible for when re-routing existing
parts of the City to the new sewers. An assessment was also made of the share that the
region would be responsible for as flows from Leduc, Beaumont, Nisku, and the
International Airport will be utilizing the new trunk system.

This strategy outlines a servicing plan for the next 75 years. The work documented in
this report is a one-time vision of a changing future. Many assumptions were made and
the information contained here should be updated on an annual basis to account for
changes in growth rates, technology, etc. In the future, a shorter time frame for
forecasting development and determining construction needs is recommended. Annual
updates of a ten year forecast would provide sufficient detail to estimate the strategy's
needs.
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1.0 INTRODUCTION
1.1 Background: Edmonton's Sanitary Servicing Strategy for the 21%' Century

For most of Edmonton's history, up to about 1970, the City built all major sanitary
trunks. In the development boom of the 1970’s, the private development industry took
on more of the responsibility for trunk sewer construction. In the 1970's and early
1980’s, major trunk sewer construction was financed by the provincially administered
revolving trunk fund. The construction of major sanitary trunks ended in the early 1980's
with the end of the development boom.

Ongoing developments have used up most of the available capacity in existing sewers.
This resulted in an end to new development in the north end of the City in 1988.
Although a solution for north Edmonton was developed during 1992 to 1995, without the
construction of other new trunk sewers, development in other areas of the City could
become restricted as well.

The City conducted 18 studies (see References) between 1995 and 1998 that
developed plans for new sewers to overcome these problems. These plans form the
City's Sanitary Servicing Strategy. The technical studies have resulted in 3 major trunk
systems being recommended for implementation. These include the North Edmonton
Sanitary Trunk (NEST), the South Edmonton Sanitary Sewer (SESS), and the West
Edmonton Sanitary Sewer (WESS). In addition, servicing for the Terwillegar and
University Farms will require future upgrading of existing sewers (TUFS). The service
areas for these recommended trunk systems are shown in Figure 1.1.

The Sanitary Servicing Strategy was approved by City Council on July 21, 1998 through
an amendment to the Sewers Bylaw No. 9425. The Sanitary Servicing Strategy is a long
range plan, and a funding strategy to provide sanitary servicing for the City of Edmonton
over the next 75 years. The funding strategy is described briefly in the following section.

1.2 The Sanitary Servicing Strategy Fund

The front-end costs for the Sanitary Servicing Strategy are too high for the City's
sanitary utility or any individual developers to finance. The Sanitary Servicing Strategy
Fund was developed as a mechanism for combining the resources of the developers,
the new home construction industry and the City to build the needed trunk sewers.

The Sanitary Servicing Strategy Fund (SSSF) pools the financial resources of the

building industry, the development industry, and the sanitary utility for the construction
of major sanitary trunks to service growth within the City and in new development areas.

-1-



The SSSF does not replace the Permanent Area Contribution (PAC) system. The
SSSF takes care of the major trunk system that the PAC system never addressed. The
SSSF will only be used to build sewers larger than 1050 mm in diameter that service
areas greater than 1400 ha. These major trunks had been termed "Remote Off-site”
trunks during initial efforts to develop PAC charges for them.

The charges in place for the fund are described fully in the Sanitary Servicing Strategy
Fund Report (December, 1998), along with the details of how the fund will be managed.

1.3  Contents of this Report: The Technical Analysis Supporting the Sanitary
Servicing Strategy

This document presents the technical background of the Sanitary Servicing Strategy
Fund and how all related information was compiled to ensure that this strategy is
financially feasible for the construction of remote off-site sanitary sewer trunks.

In total, there are three main sanitary service areas in the City that provide service to
new suburban development. They are:

e North Edmonton Sanitary Trunk and Clareview Sanitary Trunk (NEST/CST).
e West Edmonton Sanitary Sewer (WESS).
e South Edmonton Sanitary Sewer (SESS).

Potential development in the Terwillegar and University Farms areas will require an
upgrade to the existing downstream trunk system and this is referred to as the
Terwillegar and University Farms Sanitary Trunk (TUFS). Refer to Figure 1.1 for a plan
outlining these four service areas.

The report discusses the following:

e the analysis to determine the timing for construction (stage assessment) of each
section of the major sanitary trunk sewer systems (NEST/Clareview, WESS. SESS,
TUFS) and to develop a conceptual construction schedule,

e the analysis to determine when the Gold Bar Waste Water Treatment Plant and the
Capital Region Sewage Treatment Plant will need to be expanded, and

e the financial model developed for the Sanitary Servicing Strategy Fund accounting
for development projections, population growth, revenues and the conceptual
construction schedule.
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2.0 TRUNK SEWER CONSTRUCTION STAGING

The assessments of when to build the various stages for NEST/Clareview, WESS,
SESS, and TUFS are based on the studies completed by City staff and consultants that
evaluated all of the conveyance options and developed conceptual level costs. The
stage assessments accounted for development projections and downstream capacity
constraints to determine when stages of the trunk sewers would have to be constructed.

The concept behind building small stages of the trunk is:

e to avoid building extensive trunk systems all at once and incurring huge debts;

e to hold back flows in these pieces of trunks that will act as storage tanks during
rainfall events when existing downstream systems are overloaded;

e to make use of the significant capacity available in the existing downstream system
when it is not raining to provide service to new developments and to empty the trunk
segment storage tanks;

e to add trunk segments as development needs and revenues accumulate and are
able to pay for them; and

e to delay connecting the trunk segments and completing sewer systems to treatment
plants until the money is available.

When downstream trunks exceed a set percentage of their free flow capacity during
peak dry weather flows, a new stage will be constructed and used as storage during wet
weather flows. In some cases, stages are triggered strictly for conveyance, system
extension, plant capacity, or storage drawdown.

Certain allowances and assumptions were utilized to account for I/l, capacity constraints
and drawdown times for the stage assessments. These are discussed in Sections 2.2 to
2.4,



2.2 Inflow and Infiltration

For the calculations of this assessment, the value of inflow and infiltration could be
calculated in two ways:

a) based on the Servicing Standards: values of 0.28 I/s/ha for general inflow/infiltration
and 0.4 I/s/sag manhole were combined with assumptions of 10 lots/ha, 3.5
people/lot, 3 manholes/ha and 10% of manholes in sag locations to give a general
inflow/infiltration value of 0.0114 I/s/person.

b) based on the City-wide inflow/infiltration experienced at the plant: summer average
flows of about 270 ML/d compared to cold weather average flows of 220 ML/d
result in a value for inflow/infiltration of 23% of the average dry weather flow (this
works out to be 0.0008 I/s/person, or 30% of the value calculated by using the City
standards).

As the Servicing Standards were developed for very small systems, they would likely
predict inflow/infiltration values that are too high when applied to large areas. Because
of this, and a good level of confidence in the large data set of plant flow records, the
estimates for storage and plant flows were based on the lower inflow/infiltration
estimate.

When looking at the downstream trunks however, both methods were investigated to
judge the time at which areas should begin to store flows, as the construction of storage
segments was considered to require conservative estimates.

2.3 The 25% Usage Rate for Existing Combined Sewers

The downstream combined trunk sewer system is used to capacity during rainstorms,
even though significant capacity is available in dry weather. Because of this, new areas
must store flows during rainstorms to limit flow increases for older systems. If storage
were not provided, new trunks would have to be built from the new development areas
to the treatment plants, at a great cost.

The high wet weather flows also led to a decision that flows from new developments
would not be allowed to use all of the sewer capacity available in existing pipes. A
significant portion of the combined sewer system capacity would need to be reserved
for handling stormwater. It was then left to determine how much capacity should be
reserved (i.e. at what point would the requirement for storage begin).

Combined sewers carry both surface runoff and domestic and industrial wastewater. An
assessment of the sewage and rainfall runoff generated from a 1 ha parcel revealed
that, if combined sewers were to be built to today's standards (with a 1 in 5 year storm),
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90% of the sewer's capacity would be required for storm related flows, and only 10%
would be needed for wastewater.

Reserving 90% of the capacity of the existing combined system capacity for storm
events was not practical. Most sewers were built a long time ago and had already
exceeded that value. Using this criteria would therefore require construction of whole
new sewer systems. A value of 25% was chosen for the following reasons:

e it represented a good balance between the risk to existing systems and the
unaffordable costs of building whole new sewer systems immediately;

e some sewers in the City currently operate close to or above this value currently, and
this level of risk is has been accepted by customers for many years; and

e it allowed an affordable construction schedule for stages of the new sewer systems.

The criteria for requiring areas to begin storage was therefore set at 25% of the free
flow capacity of downstream combined sewer systems. As flows grow to this value in
more and more sewers around the City, assessments can be made of the risk and the
need to reduce it.

It should be noted that the average dry weather flow (ADWF) may grow beyond 25% of
the downstream combined sewer capacity. However, by implementing the storage
requirement, flows in excess of the 25% capacity limit can be shut off and stored when
capacity in the sewer is needed to deal with storm related flow.

2.4  Storage Trunk Drawdown

The 25% rule ensures that flows can be restricted to 25% of the pipe capacity if the
capacity is needed in wet weather. For a day or two following a major storm, it was felt
that some level of additional risk could be accepted to allow stored flows to be passed
through the system to the plant. Other studies have indicated that the probability having
one storm event after another is not high. Typically, a period of 3.5 to 6 days of dry
weather separates rainfall events that cause surcharging (Reference 1).

The level of usage in downstream sewers for both dry weather flow and storage
drawdown was set at 50% of the pipe's free flow capacity immediately after the storm
event. It was felt that this usage rate was a reasonable compromise between reserving
capacity for storm flows from existing areas, and accelerating the construction
schedules for new sewer segments.

The implementation of both rates is as follows: when the (ADWF) grows to 25% of the

receiving system's capacity, storage must be provided. The ADWF and 1-day
drawdown rate must never exceed 50% of the receiving sewer's free flow capacity.
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3.0 THE SOUTH EDMONTON SANITARY SEWER (SESS) AREA

The South Edmonton Sanitary Sewer (SESS) serves the following areas:

e Leduc, Beaumont, Nisku and the International Airport,

e the area west of the river south of 45 Avenue,

e the area south of the Restricted Development area east of the river (Heritage,
Ellerslie and South East Industrial);

e Mill Woods and the Meadows; and

e the industrial areas on the east edge of the City north of Whitemud Drive including
the Aurum and Cloverbar Industrial areas.

The service basin for SESS is shown in Figure 3.1

The SESS consists of feeder trunks from the west and the east that join with a main
trunk near 97 Street (approximately) and Quadrant Avenue. Flows from the west are
pumped up into the main trunk at this point, while flows from the east basin south of the
RDA and those from the communities served by the CRSC enter the northbound pipe
by gravity.

The sewer continues north on 97 Street from Quadrant Avenue to 30" Avenue and then
swings eastward, picking up Mill Woods. The SESS continues east and north through
Mill Woods and the Industrial areas and continues northward along the river to reach
the Capital Region Sewage Treatment Plant (CRSTP). The alignment of the sewer is
shown in Figure 3.1.

Figure 3.1 also indicates the names of the various segments of the SESS. Segment
labels start with “S” to indicate they are part of the SESS system. For the second letter,
"SW' denotes the feeder trunk system extending west, “SE” denotes the feeder trunk
system extending to the east, and "SA” denotes that the alignment of the main trunk is
the alternative "A” alignment from the original SESS report.

The trunks shown on Figure 3.1 are those that meet the SSSF criteria of being larger
than 1050mm in diameter and servicing an area greater than 1600 ha. Smaller trunks
will be needed, but they will be funded through PAC's, not through the SSSF.

3.1 Flows From South of Edmonton
The projected flows from the communities serviced by the Capital Region Sewage

commission (CRSC) south of the City were taken from the SESS report as provided by
the CRSC. These flows are shown in Table 3.1



3.2 Assessment of Local Storage and Drawdown

The local storage needs were determined based on the projected population, the
required storage of 1.6m?/lot, and the value of 3.5 people/lot. Tables 3.1, 3.2, 3.3, and
3.4 show how the required storage was calculated.

Providing storage to meet the requirement was accomplished by constructing the
various stages of SESS in years where the storage provided was less than the storage
required. From the tables it can be seen that this assessment was completed
individually for three areas as follows:

e the area south of the RDA (Table 3.1),
e the area between the RDA and the Sherwood Park Freeway (Table 3.2), and
e the area west of the river (Table 3.3).

Once enough segments had been built to interconnect the different areas, an
assessment was made for the storage needs of the combined SESS basin (Table 3.4).

Another aspect of this analysis was the time required to empty the storage tanks, based
on available downstream capacities. If the drawdown time exceeded 1 day,
construction was required to carry the flows to an outlet with greater capacity. This
occurred in the analysis as follows:

e in 2025, the dry weather flows from south of the RDA grow to a point where the
storage drawdown time becomes excessive, and sections SA1 and SA2 must be
built to connect the storage to the higher capacity Burnewood trunk.

e Again in 2053, the dry weather flows and storage grow to a point where the
Burnewood trunk is inadequate, and a high capacity connection to the Capital
Region Sewage Treatment Plant is needed.

The year that individual stages are required is summarized in Table 3.5.
3.3 Downstream Trunk Sewer Assessment

For the area south of the RDA, storage is required immediately to overcome the low
discharge (0.1 cms) allowed into the receiving trunk (the Capital Region Sewage
Commission's South East Region Trunk Sewer following Calgary Trail and 97 Street)
and that trunk's wet weather problems. The usage of the trunk at its constricted section
increases to beyond 50% in 2005 using the high inflow/infiltration value and 2020 based
on the low inflow/infiltration value (see Section 2.3). For a less constricted downstream
section, the 50% usage is delayed until 2038, even for the high inflow/infiltration rate
(Node 580010 vs. Node 560110, see Appendix A). Based on these assessments, 2017
was selected as the year when this section would need to be bypassed, triggering the
construction of sections SA1 and SA2.



For the area between the RDA and the Park Freeway, the Burnewood Trunk never
becomes a constraint. Farther downstream however, the 71 Street trunk exceeds the
25% rule in 2030 using the low inflow/infiltration rate, and in 2006 using the high
inflow/infiltration value. A construction year of 2015 was selected as the year storage
would start being required, this year representing a time when the money would likely
be available for the construction. As a result, section SA6 is built in 2020 to
accommodate the storage requirements that began to accumulate with the population in
2015.

The Burnewood trunk begins to exceed 50% capacity in 2035 using the high
inflow/infiltration rate. The 50% limit is never exceeded when the low inflow/infiltration
rate is used. 2050 was selected as the time when a bypass of this trunk would be
needed. Figure 3.1 illustrates the staging of the SESS trunk system and Table 3.5
summarizes each stage.
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Table 3.1 - Stage Assessment for Lands South of the RDA Based on Drawdown

Assume:

1.6 m>/Lot Storage Required 23% I/l compared to ADWF

35 People/Lot 300 L/c/day Residential Sewage Generation Rate

0.1 Maximum dry weather discharge rate (nm*/s) into Burnewood trunk 0.2 L/sec/ha Non-residential Sewage Generation Rate

0.19 Dry weather discharge rate (m3/s) downstream of SERTS. 15 Residential Peaking Factor

1.48 Dry weather discharge rate (m3/s) into Calgary Trail & Burnewood Trunk after connection 25 Non-residential Peaking Factor

Year Growth Storage Stage Built Storage Storage Increased Increased Total Increased | Allowable Storage Drawdown | Drawdown
Required | (namel/year)  Provided Balance ADWF&I/I ADWF ADWEF&I/I PDWF Discharge for Rate Time
West of East of Total m’ (m*) (m% from south® Increase from Area | Capacity Drawdown
Calgary Trail | Calgary Trail Increase (m°Is) (m°Is) (m°ls) (m°Is) (m°Is) (m°Is) (Days)
1994 775 525 0 0 0 0 0.000 0.000 0.000 0.000 0.100 0 0.100 0.000
1995 936 525 161 0 0 0 0.001 0.000 0.001 0.001 0.100 0 0.099 0.000
SW1/1999 4301
2005 2541 525 1766 807/ SE1/2000* 4301 3494 0.008 0.016 0.024 0.035 0.100 2221 0.076 0.336
2010 3344 525 2569 1174 4301 3127 0.011 0.025 0.036 0.054 0.100 2588 0.064 0.468
2015 4147 525 3372 1541 4301 2760 0.014 0.035 0.049 0.074 0.100 2955 0.051 0.675
2020 4950 525 4175 1909 4301 2392 0.018 0.045 0.063 0.094 0.100 3323 0.037 1.033
2025 15491 11870 26061 11914 SAL/SA2 27953 16039 0.111 0.056 0.167 0.250 0.190 13328 0.023 6.689
2025 - SA2 Built, System Connected

2030 26032 23216 47948 21919 39564 17645 0.204 0.068 0.272 0.408 0.190 23333 -0.082 -3.289
2035 36573 34561 69834 31924 39564 7640 0.297 0.081 0.378 0.567 0.190 33338 -0.188 -2.049
2040 47114 45907 91721 41930 SW2 48165 6235 0.390 0.095 0.485 0.728 0.190 43344 -0.295 -1.698
2045 57655 57252 113607 51935 Sw3 56766 4831 0.484 0.111 0.595 0.892 0.190 53349 -0.405 -1.526
2050 68195 68598 135493 61940 sSw4 63217 1277 0.577 0.127 0.704 1.056 0.190 63354 -0.514 -1.427
2075 120900 125325 244925 111966 SW5 62357 -49609 1.043 0.207 1.250 1.874 0.190 113380 -1.060 -1.238

* Storage required+ SE storage for Industrial areas(counted in drawdown, but not residential storage provided
“ South indicated areas served by the CRSC south of the City including Leduc, Beaumont, Nisku, and the International Airpor

Note: SE stages are sized for conveyance only.




Table 3.2 - Stage Assessment for Lands between the RDA and the Sherwood Park Freeway

Based on Drawdown

Assume:

1.6 m®/Lot Storage Required 23% I/l compared to ADWF

35 People/Lot 300 L/c/day Residential Sewage Generation Rate

0.19 Dry weather discharge rate (m3/s) downstream of SERTS. 0.2 L/sec/ha Non-residential Sewage Generation Rate

1.48 Dry weather discharge rate (m3/s) into Calgary Trail & Burnewood Trunk after connection 15 Residential Peaking Factor

1.29 Maximum dry weather discharge rate (m3/s) into Burnewood trunk 25 Non-residential Peaking Factor

Year Growth Storage Stage Built Storage Storage Increased Increased Allowable Storage Drawdown | Drawdown
Requvired (namelyear) Provided Balance ADWF&I/I PDWF Discharge for Rate Time
Meadows | Mill Woods Total m® (m®) (m®) ' _ Capacity Drawdown _
Increase (m°/s) (m*/s) (m*/s) (m*/s) (Days)
1994 2900 81425 0 0 0 0 0.000 0.000 1.29 0 1.290 0.000
1995 4294 81749 1718 0 0 0 0.007 0.011 1.29 0 1.283 0.000
2005 18234 84987 18896 0 0 0 0.080 0.121 1.29 0 1.210 0.000
2010 25205 86607 27487 0 SA9* 0 0 0.117 0.176 1.29 6697 1.173 0.066
2015 32175 88226 36076 0 0 0 0.154 0.230 1.29 6697 1.136 0.068
2020 39145 89845 44665 3926 SA6/2020 6451 2525 0.190 0.285 1.29 10623 1.100 0.112
2025 40757 90035 46467 4750 SA5/2025 12902 8152 0.198 0.297 1.29 11447 1.092 0.121
2025- SA2 Built, system connected

2030 42370 90226 48271 5575 12902 7327 0.205 0.308 1.290 12272 1.085 0.131
2035 43982 90416 50073 6399 12902 6503 0.213 0.320 1.290 13096 1.077 0.141
2040 45594 90607 51876 7223 12902 5679 0.221 0.331 1.290 13920 1.069 0.151
2045 47206 90797 53678 8047 12902 4855 0.229 0.343 1.290 14744 1.061 0.161
2050 48819 90988 55482 8871 12902 4031 0.236 0.354 1.290 15568 1.054 0.171
2075 56880 91940 64495 12992 12902 -90 0.275 0.412 1.290 19689 1.015 0.224

* SA9 storage needed for Industrial areas, not counted as residential storage provided.




Table 3.3 - Storage Based Stage

Assessment for Lands West of the River

Assume: 1.6 m?/Lot Storage Required
3.5 People/Lot

Year Growth Storage Stage Storage “Storage

Total Total Required Built Provided Balance

Increase m® namelyear m’ m®

1994 350 0 0 0 0
1995 379 29 13 0 -13
2005 671 321 147 0 -147
2010 817 467 213 0 -213
2015 963 613 280 0 -280
2020 1109 759 347 0 -347
2025 5716 5366 2453 SW7/2025 1126 -1327
2030 10324 9974 4560 1126 -3434
2035 14931 14581 6666 1126 -5540
2040 19538 19188 8772 1126 -7646
2045 24146 23796 10878 1126 -9752
2050 28753 28403 12984 1126 -11858
2075 51790 51440 23515 1126 -22389

! SW7 is built as the City's obligation for storage in this area to service the Grange area
south of 45Avenue and will be pumped out to the WE.SS system. Additional storage
is either an onsite concern, or development is delayed until the river crossing and
downstream stages of SESS are complete. Much of this population will be a result of
country residential development and will not require storage as they are not connected

to the system. After about 2020, this area will require a reassessment to determine

storage needs.



Table 3.4 - Stage Assessment for SESS After Connection Through Mill Woods Completed

Assume:

1.60 m?/Lot Storage Required

3.50 People/Lot

1.29 Maximum dry weather discharge rate (m%s) into Burnewood trunk

0.19 Dry weather discharge rate (m®/s) downstream of South East Regional Trunk Sewer (SERTS)

1.48 Dry weather discharge rate (m3/s) into Calgary Trail & Burnewood Trunk after connection

23% I/l compared to ADWF @ plant.

Year Growth Storage | Stage Built | Storage | Storage |Increased |Increased Total Increased | Allowable Storage Drawdown | Drawdown
Required | (name/year) | Provided | Balance | ADWF&l/I ADWF | ADWF&I/I| PDWF Discharge for Rate Time
West of Eastof = Meadows | Mill Total m® (m*) (m*) v from _Southl Increase v Capacity =~ Drawdown v
Calgary Trail Calgary Trail Woods | Increase (m°Is) (m°Is) (m*Is) (m°Is) (m°Is) (m®) (m°Is) (Days)
1994 775 525 2900, 81425 0 0
1995 936 525 4294 81749 1879 859
2005 2541 525 18234 84987 20662 9445
2010 3344 525 25205/ 86607 30056 13740
2015 4147 525 32175/ 88226 39448 18033
2020 4950 525 39145/ 89845 48840 22327
2025 15491 11870 40757/ 90035 72528 33156
2025 - SA2 Built, System Connected 27953+12902

2030 26032 23216 42370/ 90226 96219 43986 SwW2 49456 5470 0.334 0.068 0.402 0.603 2.690 52097 1.760 0.34
2035 36573 34561 43982 90416 119907 54815 SW3 58057 3242 0.416 0.081 0.497 0.746 2.690 62926 1.640 0.44
2040 47114 45907 45594 90607 143597 65644 SW4&5 70099 4455 0.499 0.095 0.594 0.890 2.690 73755 1.530 0.56
2045 57655 57252 47206 90797 167285 76473 SA7 76796 323 0.581 0.111 0.692 1.038 2.690 84584 1.410 0.69
2050 68195 68598 48819 90988 190975 87303 SA8&10 91529 4226 0.663 0.127 0.790 1.185 2.690 95414 1.290 0.86
2075 120900 125325 56880 91940 309420 141449 SA11&12) 140414 -1035 1.074 0.207 1.281 1.922 2.690 149560 0.700 2.47

! South indicated areas served by the CRSC south of the City including Leduc, Beaumont, Nisku, and the International Airport




Table 3.5 - SESS Staqging (Option A from 1996 RCPL Report)

Reason for Construction

Name Location Length Diameter Residential | Industrial| System = Conveyance 'Plant
(km) (mm) Storage Storage | extension Capacity Capacity
(50% of Cap.)
Year Required

SE1 |Eastof SERTS 0.8 1500 - 2000

SE2 |South of SE1 2.7 1050 >2050 2015

SE3 |South of SE2 3.0 1050 >2050 2040

SW1 |111 St. to SERTS 1.0 2340 1999
SWP1 PS & fm: SW1to SERTS 1999

SW2 |West of SW1 2.0 2340 2030
SWP2 Upgrade PS&fm to 0.9cms 2030

SW3 |West of SW2 2.0 2340 2035

SW4  |West of SW3 15 2340 2045

SW5 |West of SW4 1.3 2340 2046 2044

SW6 River Crossing 15 1050 2047

SW7 West of river,pump to WESS 1.3 1050 2025

SA1 | North of RDA pump station 2.8 2340 2025 2017 2017

SA2 |Connect SA1 to ex. tunnel 2.7 2340 2025 2017 2017

SAP1 |PS to divert Mill Woods 2055

SA5 | Section north of Mill Woods tunnel 15 2340 2025

SA6 |North of SA5 15 2340 2020

SAP2 | Pump into Burnewood Trunk 2020

SA7 |North of SA6 (Incl. Pump Station) 1.0 2920 2045

SA8 | North of SA7 (no Pump Station) 1.0 2920 2050

SA9 | North of SA8 (Include Pump Sta.) 1.0 2920 2008

SA10 1.2 2920 2050 2050 2036
SAll 1.6 2920 2052 2050 2037
SA12 3.6 2920 2057 2050 2038/39
SA13 3.7 2920 2068 2050 2040/41
SAl14 |Complete to the plant 6.2 2340 2050 2042/43
SA15 1.8 1800 2050 2044
S71A |71 St. - 90 Ave 3.1 fm
S71P1 |71 St. - 90 Ave

S71B 34 St. - N of 92 Ave 4.1 fm
S71P2 |71 St. - 90 Ave
S71P3 |71 St. - 90 Ave
S71P4 |71 St. - 90 Ave
S71P5 |71 St. - 90 Ave

are possible. These have been assessed separately and Table 7.1 shows the

results of the assessment.

! Note that several combinations of conveyance diversions and treatment expansions




4.0 THE WEST EDMONTON SANITARY SEWER (WESS) AREA

The West Edmonton Sanitary Sewer (WESS) will provide sewer servicing to
undeveloped areas on the western edge of the City between St. Albert Trail and 45
Avenue. The basin and the trunks that form the WESS are shown in Figure 4.1. The
area north of Yellowhead Trail is served by a system of pumpstations and forcemains
extending west to service Big Lake and northwest to service Mistatim and Kinokamau
Plains. New pumpstations and forcemains along 79 Avenue and 62 Avenue will extend
to service the Grange and south Lewis Farms. A storage and pumping facility on 100
Avenue will extend to service the Grange and south Lewis Farms. A storage and
pumping facility on 100 Avenue will extend service to north Lewis Farms and
Winterburn. Only the system on 100 Avenue provides service to enough land to qualify
for funding by the SSSF. Other systems feeding into WESS will be paid for by
developers through a traditional PAC process.

The studies done for this area selected storage tanks, pumpstations, and forcemains as

the most cost effective solution for sanitary servicing of West Edmonton. The reasons

for using this type of system for west Edmonton include:

e poor soil conditions for tunneling, and

e a trunk sewer that does not pass through the basins it serves giving little
opportunity for combining storage and conveyance needs.

4.1 Local Storage

The WESS service area was divided into three separate areas for evaluation as each
required their own separate outfalls. The first is Mistatim, Kinokamau, and Big Lake
(Area 1), the second is Winterburn and Lewis Farms North (Area 2), and the third is
Lewis Farms South and the Grange (Area 3). Presently, Areas 1 and 2 do not have a
permanent sanitary sewer outfall and Area 3 only has a sanitary outfall for South Lewis
Farms but not the Grange. Refer to Figure 4.1 for the area names mentioned above.

41.1 Areal

An outfall is scheduled to be constructed for Kinokamau in 2000 (by developers), with
the remaining areas to receive a connection around 2020. Storage will be required to
store all wet weather flows. The system for this area is not considered part of main
WESS trunk and will not be constructed through the Sanitary Servicing Strategy Fund
but rather through the Permanent Area Contribution (PAC) system. The local storage
needs of Area 1 are calculated in Table 4.1. Refer to Figure 4.1 for the location of this
trunk.



4.1.2 Area?2

An outfall is scheduled to be constructed through the Sanitary Servicing Strategy Fund
in 2003. It is considered the first stage of WESS and will consist of a storage facility for
wet weather flows, and a lift station and forcemain for conveyance. The local storage
needs of Area 2 are calculated in Table 4.2. Refer to Figure 4.1 for the location of this
stage.

4.1.3 Area3

In 1999, a sanitary outfall will be constructed by the developers for the Grange into the
existing 62 Avenue trunk. As identified in the Area Master Plan (AMP) for the Grange,
storage will be required to store all wet weather flows. The system for this area is not
considered part of the main WESS trunk and will not be constructed through the
Sanitary Servicing Strategy Fund but rather through the PAC system. Currently, the
sanitary flows from Lewis Farms South discharge into the existing 79 Avenue trunk.
Conveyance capacity is available for all future flows from Lewis Farms South, however,
storage may be required in the future to store wet weather flows. The local storage
needs of Area 3 are calculated in Table 4.3. Refer to Figure 4.1 for the location of this
trunk.

4.2 Downstream Trunk Sewer Assessment

The stages of WESS are constructed in years where storage provided is less than the
storage required. The downstream combined sewer system was analyzed to determine
when the dry weather flow would achieve 25% of the sewer's free flow capacity.

In order to provide servicing to the WESS basin, the first stage will involve the
construction of a shallow storage facility with a forcemain to convey flows to the existing
sanitary trunk system at 151 Street and 99 Avenue. This will allow for the development
of North Lewis Farms and the Winterburn Industrial Area, as there is currently no
sanitary outfall for this area of the basin.

The second stage of WESS is not required for some time as the first stage (forcemain)
will be connected to an existing sanitary sewer at 151 Street and 99 Avenue. This
sanitary sewer has sufficient additional conveyance capacity to meet the needs of future
development until additional storage capacity is required in 2050. This pipe cannot be
used for additional storage during wet weather as monitoring results have proven that
the peak wet weather flow rate is quite high, suggesting significant I/l in the existing
upstream system.

As mentioned earlier, all developments will be required to store wet weather flows. As
the latter stages of WESS are constructed (downstream reaches), storage capacity will
be available for wet weather flows and may eliminate the need for developments in the
WESS service area to build additional local storage facilities.

-10-



However, depending on the cash flow of the Sanitary Servicing Strategy Fund, the latter
stages of WESS may have to be delayed. This would necessitate construction of local
storage facilities for PDWF shaving, in order to meet the 25% restriction mentioned
earlier (Section 2.3).

In 2011, a diversion from the Rat Creek outfall to the Highlands Interceptor is required
to reduce the frequency of CSOs at Rat Creek. All other stages of the WESS system
will be built based on the needs of development, and storage required to meet the 25%
PDWEF restriction in the combined sewer system. Table 4.4 is an assessment of the
storage needs of the WESS service area. A summary of the individual stages is shown
in Table 4.5.

-11-
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Table 4.1 - Mistatim/Kinokamau Plains/Big Lake Storage Based Stage Assessment (Area 1)

Assume:
1.6 m3/lot Storage Required 300 L/c/day Residential Sewage Generation Rate

35 People/Lot 0.2 L/sec/ha Non-residential Sewage Generation Rate

25.1 m3/ha Non-residential Storage Required 15 Residential Peaking Factor

23% Inflow/Infiltration compared to ADWF 2.5 Non-residential Peaking Factor

2.350 Maximum dry weather discharge rate (M/s) into existing system
Year Growth ] Increased | Increased | Allowable | Drawdown | Drawdown

Mistatim Kinokamau Plains Big Lake Total Increase Storage *Stage Built Storage | Storage ADWF &I/lI PDWF Discharge Rate Time
Residential Non Res | Residential | Non Res | Residential | Non Res | Residential | Non Res Requ_ired Name/Year Provided | Balance _ _ Cap_acity
Population |Area(ha) | Population | Area(ha) Population | Area(ha) | Population = Area(ha) (m®) (m®) (m®) (m°Is) (m°/s) (m°/s) (m°ls) (Days)
1994 25 193.2 150 85.1 125 0 0.0
1995 25 193.2 150 85.1 213 - 88 0.0 40 (40) 0.000 0.001 2.350 2.350 0.00
2000 25 203 150 94.9 443 - 318 19.6 6372-4-5E/2000 4392 3755 0.006 0.014 2.350 2.344 0.02
2005 25 213.4 150 105.3 1,098 - 973 40.4 1459 4392 2933 0.014 0.031 2.350 2.336 0.02
2010 25 224.4 150 116.3 1,540 - 1415 62.4 2213 4392 2179 0.021 0.047 2.350 2.329 0.02
2015 25 236.2 150 128.1 1,983 - 1858 86.0 3008 4392 1384 0.029 0.065 2.350 2.321 0.02
2020 25 248.7 150 140.6 2,425 - 2300 111.0 3838 4392 554 0.037 0.083 2.350 2.313 0.02
1-2&3-4/2022 6983

2025 25 262 1073 153.9 4,491 - 5289 137.6 5872 6983 1111 0.056 0.118 2.350 2.294 0.04
2030 25 276.2 1995 168.1 6,557 - 8277 166.0 7950 NWSTA/2030 11089 3139 0.076 0.155 2.350 2.274 0.06
2035 25 291.3 2918 183.2 8,623 - 11266 196.2 10075 11089 1014 0.096 0.192 2.350 2.254 0.06
2040 25 307.3 3841 199.2 10,689 - 14255 228.2 12244 NWSTB/2040 15195 2951 0.117 0.231 2.350 2.233 0.08
2045 25 324.4 4764 216.3 12,755 - 17244 262.4 14469 15195 726 0.138 0.271 2.350 2.212 0.08
2050 25 342.6 5686 234.5 14,820 - 20231 298.8 16748 NWSTC/2050 19301 2553 0.159 0.312 2.350 2.191 0.10
2055 25 361.9 6609 253.8 16,886 - 23220 337.4 19084 19301 217 0.182 0.355 2.350 2.168 0.10
2060 25 382.5 7532 274.4 18,952 - 26209 378.6 21484/ NWSTD&E/2060 27513 6029 0.204 0.399 2.350 2.146 0.15
2065 25 404 8455 296.3 21,018 - 29198 422.0 23940 27513 3573 0.228 0.445 2.350 2.122 0.15
2070 25 414.1 9377 319.7 23,084 - 32186 455.5 26147 27513 1366 0.249 0.485 2.350 2.101 0.15
2075 25 4141 10,300 319.7 25,150 - 35,175 455.5 27513 27,513 (0) 0.261 0.504 2.350 2.089 0.15

! STAGES WILL NOT BE CONSTRUCTED THROUGH THE SANITARY SERVICING STRATEGY FUND (CONSIDERED ON-SITE COSTS)




Table 4.2 - Winterburn Industrial/Lewis Farms North Storage Based Stage Assessment (Area 2)

Assume:
1.6 m3/lot Storage Required 300 L/c/day Residential Sewage Generation Rate
35 People/Lot 0.2 L/sec/ha Non-residential Sewage Generation Rate

25.1 m3/ha Non-residential Storage Required 15 Residential Peaking Factor

23% Inflow/Infiltration compared to ADWF 25 Non-residential Peaking Factor

0.382 Maximum dry weather discharge rate (M 3/s) into existing system
Year Growth Increased | Increased | Allowable = Drawdown | Drawdown

Winterburn Lewis Farms Total Increase Storage Stage Built Storage *Storage | ADWF & I/l PDWF & I/l| Discharge Rate Time
Residential | Non Res | Residential  Non Res | Residential  Non Res | Required Name/Year Provided Balance Capacity
Population = Area(ha) = Population | Area(ha) Population | Area(ha) (m?) (m?) (m?) (mls) (m°Is) (m°Is) (m*/s) (Days)
1994 1950 323.4 125 0.0 0 0.0
1995 1950 323.4 239 7.8 114 7.8 247.9 -247.9 0.002 0.006 0.382 0.380 0.00
2000 1950 333.2 573 17.6 448 27.4 892.3 -892.3 0.009 0.020 0.382 0.373 0.00
WI1STA;W1FMA/2003 2725
2005 1950 343.6 1,384 28.0 1,259 48.2 1,785.4 2725 939.6 0.017 0.038 0.382 0.365 0.09
2010 1950 354.6 1,956 39.0 1,831 70.2 2,599.0 \W1STB/2010 4546, 1947.0 0.025 0.055 0.382 0.357 0.15
2015 1950 366.4 2,528 50.8 2,403 93.8 3,452.9 4546, 1093.1 0.033 0.073 0.382 0.349 0.15
2020 1950 378.9 3,100 63.3 2,975 118.8 4,341.9 4546 204.1 0.042 0.092 0.382 0.340 0.15
W1STC/2022 6618

2025 1950 392.2 3,758 76.6 3,633 145.4 5,310.3 6618 1307.7 0.051 0.112 0.382 0.331 0.23
2030 1950 406.4 4,416 90.8 4,291 173.8 6,324.0 \W1STD/2030 8871  2547.0 0.061 0.134 0.382 0.321 0.32
2035 1950 4215 5,074 105.9 4,949 204.0 7,382.8 8871  1488.2 0.071 0.157 0.382 0.311 0.33
2040 1950 437.5 5,732 121.9 5,607 236.0 8,486.8 \W1STE/2040 11335 2848.2 0.082 0.180 0.382 0.300 0.44
2045 1950 454.6 6,390 139.0 6,265 270.2 9,646.0 11335  1689.0 0.093 0.206 0.382 0.289 0.45
2050 1950 472.8 7,048 157.2 6,923 306.6 10,860.5 |W1STF;W1FMB/2050 14030  3169.5 0.105 0.232 0.382 0.277 0.59
2055 1950 492.1 7,706 176.5 7,581 345.2 12,130.1 140301 1899.9 0.117 0.260 0.382 0.265 0.61
2060 1950 512.7 8,364 197.1 8,239 386.4 13,465.0 |W1STG; W1FMC/2060 17327,  3862.0 0.130 0.289 0.382 0.252 0.80
2065 1950 534.6 9,022 219.0 8,897 430.2 14,865.2 17327 2461.8 0.143 0.321 0.382 0.239 0.84
2070 1950 576.8 9,680 236.8 9,555 490.2 16,672.0 'W1STH/2070 20163 3491.0 0.161 0.362 0.382 0.221 1.06
2075 1950 676.0 10,338 236.8 10,213 589.4 19,462.7 20163 700.3 0.188 0.427 0.382 0.194 1.20

! INITIAL STORAGE DEFICIT IS ASSUMED TO BE TAKEN CARE OF BY PRIVATE ON SITE SEPTIC SYSTEMS.




Table 4.3 - Lewis Farms South/The Grange Storage Based Stage Assessment (Area 3)

Assume:

1.6 m3/lot Storage Required

3.5 People/Lot

25.1 m3/ha Non-residential Storage Required
23% Inflow/Infiltration compared to ADWF

300
0.2

15
2.5

L/c/day Residential Sewage Generation Rate
L/sec/ha Non-residential Sewage Generation Rate
Residential Peaking Factor

Non-residential Peaking Factor
0.589 Maximum dry weather discharge rate (M3/s) into existing system

Year Growth Increased | Increased | Allowable | Drawdown | Drawdown
Lewis Farms South The Grange Total Increase Storage *Stage Built Storage | Storage ADWF &I/l PDWF Discharge Rate Time
Residential | Non Res | Residential | Non Res | Residential | Non Res | Required Name/Year Provided = Balance Capacity
Population | Area(ha) | Population = Area(ha) | Population | Areatha) |  (m®) (m?) (m?) (m°Is) (ms) (ms) (m*/s) (Days)

1994 459 - 150 - 0 -

1995 702 - 442 - 535 - 244.6|10E-11E(EXISTING) 407 162 0.002 0.003 0.589 0.587 0.01

12-13E/1999 703 865

2000 1216 - 2212 - 2819 - 1288.5 GSTA/2000 3856 2568 0.012 0.018 0.589 0.577 0.08
2005 3134 - 4865 - 7390 - 3378.3 3856 478 0.031 0.047 0.589 0.558 0.08
2010 4350 - 7076 - 10817 - 4944.9 GSTB/2010 7009 2064 0.046 0.069 0.589 0.543 0.15
2015 5565 - 9289 - 14245 - 6512.0 7009 497 0.061 0.091 0.589 0.528 0.15
2020 6781 - 11500 - 17672 - 8078.6 GSTC/2020 10162 2083 0.075 0.113 0.589 0.514 0.23
2025 7439 - 12212 - 19042 - 8704.9 10162 1457 0.081 0.122 0.589 0.508 0.23
2030 8097 - 12925 - 20413 - 9331.7 10162 830 0.087 0.130 0.589 0.502 0.23
2035 8755 - 13637 - 21783 - 9957.9 “GSTD/2035 13315 3357 0.093 0.139 0.589 0.496 0.31
2040 9413 - 14349 - 23153 - 10584.2 13315 2731 0.099 0.148 0.589 0.490 0.31
2045 10071 - 15061 - 24523 - 11210.5 13315 2104 0.104 0.157 0.589 0.485 0.32
2050 10729 - 15774 - 25894 - 11837.3 13315 1478 0.110 0.165 0.589 0.479 0.32
2055 11387 - 16486 - 27264 - 12463.5 13315 851 0.116 0.174 0.589 0.473 0.33
2060 12045 - 17198 - 28634 - 13089.8 13315 225 0.122 0.183 0.589 0.467 0.33
2065 12703 - 17910 - 30004 - 13716.1 13315 (401) 0.128 0.192 0.589 0.461 0.33
2070 13361 - 18623 - 31375 - 14342.9 13315 (1028) 0.134 0.200 0.589 0.455 0.34
2075 17169 - 19335 - 35895 - 16409.1 13315 (3094) 0.153 0.229 0.589 0.436 0.35

! STAGES WILL NOT BE CONSTRUCTED THROUGH THE SANITARY SERVICING STRATEGY FUND (CONSIDERED ON-SITE COSTS)
2 STAGE MAY NOT BE REQUIRED AS DOWNSTREAM TRUNK SYSTEM MAY HAVE SUFFICIENT SPARE STORAGE CAPACITY.




Table 4.4 - WESS Area Storage Based Stage Assessment Summary

Assume:
1.6 m3/lot Storage Required 300 L/c/day Residential Sewage Generation Rate
35 People/Lot 0.2 L/sec/ha Non-residential Sewage Generation Rate
25.1 ma3/ha Non-residential Storage Required 15 Residential Peaking Factor
23%  Inflow/Infiltration compared to ADWF 25 Non-residential Peaking Factor
1.753 Maximum dry weather discharge rate (M*/s) into existing system
Year Growth Allowable | Draw- | Draw-
WESS WESS | WESS | WESS | WJP,JP |WJP,JP WESS PDWF | Storage Stage Built Storage | Storage | Discharge | Down | Down
Res Non Res | ADWF A PDWF Res PDWF & Required Name/Year Provided = Balance Capacity Rate | Time
Pop Area(ha) | &I/ Pop WJP,JP PDWF (M) (m>) (m>) (m~/s) (m”/s) | (Days)
1994 - - 109,200
1995 737 7.8 | 0.005 | 0.009 495 | 0.003 0.012 533 -532.7 1.753 1.748 0.00
1,979 1446.3
2000 3,584 47.0 | 0.027 | 0.052 2,477 | 0.013 0.065 2,818 9,524 6705.9 1.753 1.726 0.06
W1STA;W1FMA/2003 12,249
2005 9,622 88.6 | 0.063 | 0.116 5,449 | 0.028 0.144 6,622 \W3/2005 15,076 8453.5 1.753 1.690 0.10
W6/2006; W7/2007 19,586
2010 14,063 132.6 | 0.092 | 0.171 7,926 = 0.041 0.212 9,757 W1STB/2010 24,560 | 14802.9 1.753 1.661 0.17
W12/2011 24,560
2015 18,506 179.8 | 0.123 | 0.228 10,403 | 0.054 0.283 12,973 ‘W5 26,596 = 13623.1 1.753 1.630 0.19
2020 22,947 229.8 | 0.154 | 0.287 12,880 | 0.067 0.354 16,258 W4 31,823 | 15565.0 1.753 1.599 0.23
W1STC/2022 36,486
2025 27,964 283.0  0.188 | 0.352 13,392 | 0.070 0.422 19,887 36,486 = 16599.2 1.753 1.565 0.27
2030 32,981 339.8  0.224 | 0.419 13,905 | 0.072 0.491 23,606 W1STD/2030 42,845 | 19239.0 1.753 1.529 0.32
2035 37,998 400.2 | 0.260 | 0.488 14,417 | 0.075 0.563 27,416 42,845 | 154295 1.753 1.493 0.33
2040 43,015 464.2 | 0.297 | 0.559 14,929 | 0.078 0.637 31,315 WI1STE/2040 49,415 | 18099.6 1.753 1.456 0.39
2045 48,032 532.6 | 0.335| 0.633 15,441 | 0.080 0.714 35,326 'W9/2045 51,279 | 15953.3 1.753 1.418 0.42
W8/2047 52,921
2050 53,048 605.4 0.374 | 0.710 15,954 | 0.083 0.793 39,446 WI1STF; W1FMB/2050 59,722 | 20275.9 1.753 1.379 0.50
W2/2052 62,072
2055/ 58,065 682.6 0.415| 0.789 16,466 | 0.086 0.875 43,677 W10/2055; W11/2055 65,514 | 21836.7 1.753 1.338 0.57
9.5 km Trunk Built to Highlands
2060 63,082 765.0 0.456 | 0.872 16,978 | 0.088 0.960 48,039 *WI1STG; W1FMC/2060 72,917 | 24878.0 1.753 1.297 0.65
2065 68,099 852.2 | 0.499 | 0.957 17,490 | 0.091 1.048 | 52,521 72,917 | 20395.8 1.753 1.254 0.67
2070 73,116 945.7 | 0.543 | 1.047 18,003 | 0.094 1.140 | 57,162 *W1STH/2070 75,753 | 18591.5 1.753 1.210 0.72
2075 81,283 1,044.9 | 0.602 | 1.160 18,515 | 0.096 1.256 | 63,385 75,753 | 12368.1 1.753 1.151 0.76

! STAGE MAY NOT BE REQUIRED AS DOWNSTREAM TRUNK SYSTEM MAY HAVE SUFFICIENT SPARE STORAGE CAPACITY.




Table 4.5 - WESS Staqging (Option 1C from 1997 UMA Report)

Reason for Construction

'Name Location Length Diameter For Res. For CSO For Sys. For 25%
(km) (mm) Storage = Reduction | extension PDWF
Restriction
Year Required

W1STA |Stony Plain Rd. - W 199 St. - - 2003

W1FMA Stony Plain Rd. - W 199 St. 4.4 fm 2003

W1STB |Stony Plain Rd. - W 199 St. - - 2010

W1STC Stony Plain Rd. - W 199 St. - - 2022

WI1STD Stony Plain Rd. - W 199 St. - - 2030

WI1STE Stony Plain Rd. - W 199 St. - - 2040

W1STF Stony Plain Rd. - W 199 St. - - 2050

W1FMB Stony Plain Rd. - W 199 St. 4.4 fm 2050

WI1STG Stony Plain Rd. - W 199 St. 2060

W1FMC Stony Plain Rd. - W 199 St. 4.4 fm 2060

W1STH Stony Plain Rd. - W 199 St. - - 2070
w2 151 St. - 99 Ave. 11 1650 >2050
w3 142 St. - 99 Ave. 1.3 1650 2005
w4 142 St. - 107 Ave. 1.0 1650 2020
W5 Groat Rd. - 107 Ave. 1.0 1650 2015
W6 124 st. - 107 Ave. 1.2 1650 2006
w7 116 St. - 107 Ave. 0.9 1650 2007
w8 109 St. - 107 Ave. 0.8 1650 2047
W9 101 St. - 107 Ave. 0.9 1650 2045
W10 95 St. - 107 Ave. 0.8 1650 >2050
W11l 86 St.- 111 Ave 0.7 1650 >2050
W12 | River Crossing @Rat Creek 1.0 1650 2011

! ST=Storage, FM=Forcemain. Stage 1 (W1) of WESS will be constructed as a storage/forcemain
system, rather than a large diameter trunk sewer. It has been introduced in smaller phases every
ten years to facilitate development growth.




5.0 THE NEST AND CLAREVIEW AREAS

The North Edmonton Sanitary Trunk (NEST) and the Clareview Sanitary Trunk (CST)
are shown on Figure 5.1 along with their service basins. The NEST provides service to
areas bounded generally by 153 Avenue, St. Albert Trail, the Restricted Development
Area (RDA) and 66 Street. The CST service basin is to the east of the NEST basin and
is bounded by the river to the east, the RDA to the north, 50" Street and 66 Street on
the west, and 153 Avenue and the Kennedale ravine to the south.

5.1 Assessment for Storage and Conveyance

The timing for trunk construction to meet the development needs in north and northeast
Edmonton was assessed using a spreadsheet model developed in 1997 (Clareview
Sanitary Trunk/North Edmonton Sanitary Trunk Conceptual Design Refinement,
Cochrane Engineering, December 1997). The input parameters were modified in the
following way:

e The storage existing prior to the construction of stage NC1 was set at 3,827 m®
including 2,225m?in the 127 Street, 1200 mm trunk, 541 m*in the 900 mm trunk on
153 Avenue (west of 127 Street), and 1,061 m® of storage estimated by the model
for developments prior to 1995 (i.e. storage was not required prior to this time).

e The storage capacity of stage NL1 was increased to account for additional capacity
in a major connecting lateral (the Belle Rive Trunk). This was done by increasing
the diameter in the model to 2825 mm, achieving the separately calculated total
storage of 6,579 m® (see Appendix C for calculation).

e Assuming that the south Clareview diversion has been built (it will be in 2000), and
all of Clareview's dry weather flow will be diverted to the Gold Bar Wastewater
Treatment Plant, with wet weather flows draining to the CRSTP.

e Assuming the inflow/infiltration for new developments is better than the current
experience in the existing parts of Clareview, and is the same as for Pilot Sound.

e The pump out rate was doubled to use 50% of the available downstream capacity
for drawdown rather than the 25% used in the previous report.

Appendix C contains the results of the model runs, and Table 5.1 summarizes these
results. Using the above parameters, it can be seen that the outlet capacity in existing
trunks is a constraint. Doubling the outlet rate (i.e. using 50% rather than 25% of the
available downstream capacity), significantly delays projects by making available
storage the criteria for new construction rather than outlet capacity.
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Table 5.1 - NEST/CST Staging - Scenario 7 from 1997 CEl Report

Reason for Construction

Name Location Length Diameter | Residential Outlet Plant Conveyance | Rehabilitation
(km) (mm) Storage Capacity | Capacity Capacity
Year Required
NC1 127 St. - 153 Ave. 1.7 1050 2000
NC2 Castle Downs Rd. - 153 Ave. 1.7 1350 2009
NC3 97 St. - 153 Ave. 1.0 1350 2019
NL1 93 St. - 153 Ave. 1.0 2340 1994
NL2 E of 82 St. - 153 Ave. 0.8 1500 2010
NL3 66 St. - 153 Ave. 1.4 1500 2015
N1 59A St. - 153 Ave. 1.7 1500 2025
N2* Manning Dr. - 153 Ave. 2.3 1350 2021
N3 18 St. - 153 Ave. 1.0 1350 2029
N4 W of 18 St. - 153 Ave. 3.0 1350 2029
N5 River Crossing to C1/N6 0.4 fm 2029
C1/N6 | Connection to CRSTP 1.4 fm 1995
C6a 20 St. - 144 Ave. 1.2 1500 2029
C7 N/A N/A 2034
C8 N of 130 Ave. - E of 22 St. 0.7 900 & 300 2000
CP3 0.1 1200 2032

*After Stage N2 is built, NEST flows can be diverted to the CRSTP.




6.0 THE TUFS AREA

Potential development in the Terwillegar and University Farms areas will require an
upgrade to the existing downstream trunk system that is referred to as the Terwillegar
and University Farms Sanitary Trunk (TUFS). The proposed improvements include
twinning approximately 5.6km of the existing combined trunk sewer from 82 Avenue and
95 Street to the McNalley shaft at 84 Street and 106 Avenue. Figure 6.1 illustrates the
staging of the TUFS trunk.

In 1997, an assessment of the impacts of development in the Terwillegar and University
Farms on the existing sewer system during dry weather was completed. Although the
assessment shows that this upgrade is not needed for some time (around 2050), it has
been included as part of the overall construction schedule. Future modeling of the
impacts of removing the Millwoods area to the SESS system may reduce and/or
eliminate the upgrading required for the TUFS trunk.
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7.0 GOLD BAR WASTE WATER TREATMENT PLANT

7.1 Plant Capacity Assessment

The impact of the increased flows and storage on the Gold Bar Waste Water Treatment
Plant (GBWWTP) was analyzed to determine when the sustainable capacity would be
exceeded. The plant's sustainable capacity is 310 ML/d. For maintenance purposes,
clarifier no. 11 will be added in 2004. This tank will be used to take over from clarifiers
undergoing maintenance. If all clarifiers are in operation, the capacity of the plant will
temporarily be increased to 341 ML/d. As the plant cannot guarantee that all clarifiers
will be working when a storm appears, this extra tank has no bearing on the rated and
licensed capacity of the plant. However, for drawdown of wet events, this capacity will
be utilized. Using this higher capacity has the benefit of delaying many of the diversion
projects by 10 years.

A table showing a sanitary flow summary based on population projections to 2075 and a
flow assessment for GBWWTP the City-wide growth of population and sanitary
wastewater discharges can be found in Appendix D. The GBWWTP Basin analysis lists
the construction segments that impact the flow rate into the plant. The shaded boxes
show the timing for construction of the various segments to keep the flows to the plant
within the plant's sustainable capacity. For the Capital Region Sewage Treatment Plant
(CRSTP), five 37.5 ML/d expansion units are anticipated to be needed to process
increasing City flow. A flow assessment for the CRSTP can be found in Appendix D.
Timing for the expansion of the plants is dependent on the system components diverting
flows to and from the plants. An analysis of the possible scenarios is presented in
Section 7.2.

7.2  Staging for Major System Construction and Treatment Plant Works

Construction for system components affecting the flows to the treatment plants can be
staged in various ways. Diversions away from the GBWWTP and CRSTP expansions
can be used to postpone GBWWTP expansions. Alternately, GBWWTP expansions
can be built earlier to postpone construction of diversion systems and CRSTP
expansions.

Analysis of these three scenarios began when it was determined that the 71 Street
diversion was only needed for a 10 year period prior to completion of the SESS. A plant
expansion at the right time eliminated the need for the 71 Street diversion, as
demonstrated in Scenarios D, C and E of Table 7.1. This appears top be a justifiable
plan as the plant expansion is estimated to cost $15 million while the 71 Street diversion
is estimated to cost $20 million.
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Table 7.1 lists the 5 possible scenarios for staging the plant and system diversion
construction. These scenarios were developed based on the analysis of flows to the
treatment plant discussed in Section 7.1. For all alternatives, NEST is completed in
2021, the CST diversion begins in 2000, and the 1% new unit of CRSTP in 2021.
Scenario A uses the 71 Street diversion to unload the GBWWTP, keeping expansions
at GBWWTP to a minimum. Scenario B brings forward the second new GBWWTP unit
in an attempt to delay CRSTP expansions and later parts of the 71 Street diversion.

Scenario C eliminates the 71 Street diversion by completing the second GBWWTP
expansion early (as for “B”), and completing the SESS system 10 years earlier.
Scenario D adds a third unit at the GBWWTP to delay completing SESS by 9 years
over Scenario C. Scenario E adds a fourth unit at the GBWWTP to delay the SESS
completion by a further 9 years.

The present worth of the various scenarios was calculated, and scenario ‘E’ was found
to have the least cost of $ 76.58 million. This points to the significant financial benefits of
expanding the GBWWTP in the future. However, no decision on this is needed for
approximately 15 years at the present rate of growth.
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Table 7.1 - Possible Wastewater Treatment Plant Scenarios

Scenario A B C D E 1998 Cost Capacity
Year Year Year Year Year
Built Fv! PVZ | Built FV PV Built FV PV Built FV PV Built FV PV | ($Milions) | (ML/day)
base year
1998
System Options
Add South CST Diversion 2000 ($0.37)]  $0.33 | 2000 ($0.37)]  $0.33 | 2000 ($0.37))  $0.33 | 2000 ($0.37)]  $0.33 | 2000 ($0.37)  $0.33 0.35 3.7/98
Remove NEST Area 2021 | ($18.45) $4.83| 2021 | ($18.45) $4.83 | 2021 | ($18.45)| $4.83| 2021 | ($18.45) $4.83| 2021 | ($18.45)  $4.83 11.70 4/21-13/'75
Remove CST Diversion 2045 ($9.79),  $0.63 | 2045 ($9.79),  $0.63 | 2030 ($7.28)  $1.13| 2030 ($7.28)  $1.13| 2030 ($7.28)  $1.13 3.86 5.4/'75
SESS Completion & Diversion 2045 | ($253.28) $16.38 | 2045 | ($253.28) $16.38| 2035 |($207.78)| $24.06 | 2044 |($248.31) $17.02| 2053 | ($296.75) $12.04 99.86 5/'35-110/'75
71 Street Diversion - | 2015 | ($10.14)] $3.77| 2015 | ($10.14)] $3.77 7.24 17.3
71 Street Diversion - Il 2025 | ($17.36)] $3.60 | 2035 | ($21.16)] $2.45 10.17 25.9
71 Street Diversion - Il 2025 ($1.47))  $0.31| 2040 ($1.98)  $0.17 0.86 34.6
71 Street Diversion - IV 2030 ($1.63))  $0.25 | 2040 ($1.98)  $0.17 0.86 47.5
71 Street Diversion - V 2035 ($3.59))  $0.42 | 2040 ($3.96)] $0.34 1.72 60.5
$0.00
TOTAL $30.51 $29.07 $30.34 $23.30 $18.32 136.64
GBWWTP Options
Bioreactor/Clarifier #11 2005 | ($12.29) $8.17 | 2005 @ ($12.29) $8.17 | 2005 | ($12.29)] $8.17 | 2005 | ($12.29) $8.17 | 2005 | ($12.29)  $8.17 10.7 31
Bioreactor/Clarifier #12 2060 | ($61.10)) $1.65| 2025 | ($30.55)| $6.34 | 2025 | ($30.55)| $6.34 | 2025 | ($30.55) $6.34 | 2025 | ($30.55) $6.34 17.9 31
Bioreactor/Clarifier #13 \\ \\ \\ \\ \\ \\ \\ \\ \\ 2035 | ($31.00) $3.59 | 2035 | ($31.00)  $3.59 14.9 31
Bioreactor/Clarifier #14 L IIDIDIOYOYOYOYOY 2045 | ($39.31)  $2.54 15.5 31
TOTAL $9.82 $14.51 $14.51 $18.10 $20.64 59.00
CRSTP Options
Unit 1 2021 | ($61.97) $16.22 | 2021 @ ($61.97) $16.22| 2021 | ($61.97)] $16.22 | 2021 | ($61.97) $16.22 | 2021 | ($61.97) $16.22 39.3 375
Unit 2 2031 | ($75.54) $11.04| 2036 @ ($83.41) $9.11| 2035 | ($81.77)] $9.47| 2036 | ($83.41)  $9.11| 2036 | ($83.41)  $9.11 39.3 375
Unit 3 2043 | ($95.81) $6.96 | 2045 | ($99.68) $6.45| 2035 | ($81.77)] $9.47 | 2044 | ($97.72) $6.70 | 2053 | ($116.79) $4.74 39.3 375
Unit 4 2054 | ($119.12)] $4.56 | 2054 |($119.12)] $4.56 | 2054 | ($119.12) $4.56 | 2054 |($119.12) $4.56 | 2054 |($119.12)] $4.56 39.3 375
Unit5 2065 | ($148.12)] $2.99 | 2065 |($148.12)] $2.99| 2065 | ($148.12) $2.99 | 2065 | ($148.12)  $2.99 | 2065 |($148.12)]  $2.99 39.3 375
TOTAL $41.77 $39.33 $42.71 $39.58 $37.62 196.50
SCENARIO TOTAL $82.10 $82.90 $87.56 $80.98 $76.58 392.14

NOTES: 1. FV (future value) is equal to the option cost in 1998 dollars, and inflated (by 2%/yr.), to the proposed year of option construction dollars.

2. PV (present value) is equal to the option cost in 1998 dollars, and inflated (by 2%/yr.), to the proposed year of option construction

dollars, and deflated (by 6%/yr.) back to option cost in 1998 dollars.




8.0 THE FINANCIAL MODEL
8.1 Introduction

The financial model used to assess the feasibility of the Sanitary Servicing Strategy
Fund (SSSF) accounts for all future development, population growth, and construction
of remote off-site sanitary sewer trunks in the four service areas discussed in Section
1.0.

By including these four areas, the model accounts for all new development that has
been forecasted until the year 2090. The model also includes and accounts for infill
developments, as they have also become a source of revenue for the SSSF.

8.1.1 Sources of Revenue

The revenue sources for the SSSF are described in detail in Section 8.2.2, 8.2.3 and
8.2.4 are:

Expansion Assessment (EA) - a charge to new developments based on the area
of land developed. These charges are paid in much the same way as the
traditional permanent area contribution (PAC) charges. The 1999 expansion
assessment charges are as follows:

3 NEST/CST $10,000/ha
3 SESS $10,000/ha
. TUFS $10,000/ha
. WESS $12,500/ha

Sanitary Sewer Trunk Charge (SSTC) - a new charge that will be paid when
development permits are issued, and applied to all new developments, and all
redevelopments that increase the land use intensity of an area. The 1999 rates
for the charge will be:

. Premise with one or two dwellings: $700/dwelling
. Premise with three or more dwellings: $500/dwelling
. Commercial/Industrial/Institutional: $3500/ha

This charge is now applied to all development, not just development in the outer
suburbs.

Utility Contribution - The sanitary utility will contribute to the fund to pay for the
reconnection of existing developments to the new trunk systems. In order to
make the SSSF work, the utility will pay its share early, before seeing the
benefits of reduced flows. Payments will begin at $2.6 million in 1999 and
continue until 2014.
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8.1.2 Use of the Model

Initially, the model was used to determine if the current and proposed PAC rates for all
of the major basins would generate sufficient funds to complete construction of the
sanitary trunks. Given the planned costs and schedule (based on completed studies for
these areas), the model proved that a large funding shortfall will result if current funding
methods are continued.

The model assessed the new funding proposal suggested by UDI (as discussed in the
Sanitary Servicing Strategy Fund Report, 1998) and determined that sufficient funding
could be generated if construction schedules are extended to more closely reflect basin
development requirements.

8.2 Development of the Financial Model

The model was developed by a financial consultant with input from the City’s Drainage
Services Branch. A brief overview of the model's calculations is given in the following
paragraph. The model is described in detail in the following sections.

In order for the model to account for all development within the City, it was necessary to
determine population growth rates and development projections within each of the four
service areas, as well as redevelopment in the Inner City. Once the development
forecast was established, the model calculated all of the revenue generated through the
Expansion Assessment, the Sanitary Sewer Trunk Charge and the share that is
attributable to the Sanitary Utility. Now that annual recoveries were determined, the
model subtracted the construction costs based on a construction schedule that would
meet the needs of development. With this information, the model was able to determine
an annual cash flow for the Sanitary Servicing Strategy Fund. A flow chart of the model
is depicted on Figure 8.1. The model is made up of six separate Excel™ workbooks.
They are:

Development Forecaste5.xls
Expansion Calculation COES5.xlIs
Upgrading Calculation5.xls

City Share Calculations5.xls
costsMRO5rev2.xls

Cashflow Model City5.xls
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8.2.1 Development Forecast (Development Forecast5.xls)

Each of the four major basins are broken down into Area Structure Plan (ASP)
boundaries. Drainage Services obtained future population growth data from the
Transportation Master Plan and allocated the growth to each ASP. The annual growth
rate was approximately 1.5%.

As much as possible, the consultant studies completed for each ASP, NASP or NSP
were used to determine the developable area for residential and/or industrial
developments. For areas that do not have an Area Structure Plan in place, the
developable area was based on a percentage calculated from an average value for
areas that do have an Area Structure Plan.

8.2.2 Expansion Assessment (Expansion Calculation COE5.xIs)

The annual recovery for the Expansion Assessment is calculated by applying the
approved per hectare charge to the total projected developed hectares in each of the
four service areas for each year of development. The Expansion Assessment is only
levied against developments that do not have an approved NSP as of January 1, 1998,
and/or do not already have an approved downstream receiving system for sanitary
flows. It will also be assessed against any areas requiring additional sewer capacity to
enable development.

8.2.3 The Sanitary Sewer Trunk Charge (Upgrading Calculation5.xIs)

The annual recovery for the Sanitary Sewer Trunk Charge (SSTC) is calculated by
estimating the number of single and multi family units that will be developed in each of
the four service areas for each year. Initially, the developable residential areas are
divided into two groups assuming 89.8% for single family developments and 10.2% for
multi family developments. These areas are then converted to the number of lots by
assuming 15.58 units/ha for single family dwellings and 57.25 units/ha for multi family
dwellings. Upon estimating the number of lots to be developed, the Sanitary Sewer
Trunk Charge is applied to calculate the revenue from this source. The
commercial/industrial revenues are added to the suburban and inner city revenues to
determine the total annual recovery.

The financial model also estimates the number of lots that will be developed in the Inner
City, including both single and multi family developments based on population growth.
The SSTC is applied to the estimated lots developed and to the projected developable
hectares for commercial industrial developments throughout the City.
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8.2.4 The Utility's Share (City Share Calculations5.xIs)

The model calculates a share of the cost recovery that is attributable to the Sanitary
Utility based on the existing developed areas that will be off-loaded into the new trunk
system (the areas shown in Figure 3.1 and 4.1 as developed areas included in the
basin). These include parts of Castle Downs and the Palisades, all of Mill Woods, and a
portion of the Meadows. As existing homes and businesses in these areas cannot be
charged the SSTC, the City will pay the equivalent of their share through the sanitary
utility rate. Throughout the four service areas, approximately one quarter of the area is
already developed. The City's share for this developed area amounts to approximately
$15.6 million and will be injected into the fund over a 15 year period beginning in 1999.
This injection is necessary to initiate the fund and sustain it through the initial
construction period. Once the City has completed paying its share, the fund will
generate enough revenue through private development to sustain itself.

The $15.6 million represents 25% of the total cost, matching the 25% area represented.
8.2.5 Construction Costs (costsMRO5rev2.xls)

The construction costs that have been input into the financial model are based on the
studies completed for each service area. Costs for each basin are normalized and then
inflated 2% per year beginning in 1998 (see Section 2.6). A factor of 1.58 was applied to
the bare construction cost to include engineering, overhead, contingency, and GST. For
these projects, a contingency of 25% was allocated within the 1.58 factor.

8.2.6 Regional/County Share (costsMRO0O5rev2.xIs)

Currently, sanitary flows from the town of Beaumont, the City of Leduc, and surrounding
areas discharge to the South East Region Trunk Sewer (SERTS). Eventually, the
SERTS will be diverted into the SESS system. The SESS system has been sized to
account for future increases in development from these areas. A share of the cost
recovery that is attributable to the region/county has been allocated in the financial
model. The amount calculated is approximately 10% of the total cost for the
construction of the SESS system. Payments were included on an annuity basis and
begin in 2015. This is when the current SWAP Agreement with CRSC expires, and a
new one will be negotiated to include payments for regional use of the SESS. Other
methods of estimating the Regional/County share will be examined in more detail, as a
new agreement becomes more imminent.

8.2.7 The SSSF Cash Flow (Cashflow Model City5.xls)

The model totals all of the recoveries from the SSTC, the Expansion Assessment, and
the Utility's contribution to the fund. It also includes money from existing PAC trust
funds collected for NEST and SESS, as well as an allowance for regional contributions
for areas south of Edmonton that will utilize the SESS trunk.
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The annual construction costs for each service area are totaled and subtracted from the
total revenue. Existing over expenditures in the NEST basin are accounted for and are
also subtracted from the revenue to arrive at an annual cash flow balance. The model
assumes surplus years for the fund earn 4% per year and deficit years for the fund
borrow at a rate of 6%.

8.3 Financial Model Assumptions

8.3.1 Development Assumptions

e Single Family units are estimated at 15.6 units per hectare and this is based on net
residential area. This is a conservative estimate when compared to lot densities
used in various ASP/NSP documents. The following table illustrates the various lot
densities for different neighbourhoods with an approved ASP/NSP.

Neighbourhood ASP/NSP Approval Assumed Lot Density (lots/ha.)
Grange 1990 20

Meadows 1987 14.5-15.5
Burnewood 1997 (amendment) 15.9

Elsinore 1997 19.8

Fraser 1994 18

Terwillegar Towne 1995 25

Net residential area is defined as follows:

Gross area of a neighbourhood is 100% of the land area. Gross developable area is
determined by removing existing pipeline or utility Rights Of Way, arterial roads, or
natural features such as a ravine, from the land area. Net residential area is
determined by removing stormwater lakes, circulation (collector/residential roads or
walkways), municipal reserves (schools or park sites), and commercial sites
(shopping centers).

e The residential area was divided into 89.8% for single and 10.2% for multi family.
Although this estimate of the multi family proportion is low, it is a conservative
approach for determining the SSTC recovery.

e The projected population growth rate used in the model is 1.5% per year.

e Alignment options chosen from servicing studies:
WESS - Option 1 C (UMA Engineering Ltd., West Edmonton Sanitary Serving Study,
Final Report, March 1997.)
SESS - Option A (Reid Crowther & Partners Ltd., South Edmonton Sanitary
Sewerage Servicing Study (SESS), Final Report - Volume II, March 1996.)
NEST/CST - Single common trunk for the downstream portions of both systems.
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8.3.2 Financial Assumptions

The model accounts for 2% inflation per year. The fund's earning and borrowing
rates are 4% and 6% respectively. The Net Present Value rate used is 6%.

Construction costs are multiplied by 1.58 to include overheads, GST, contingency,
etc. (refer to example). Capital costs are represented in 1997 dollars.

The initial fund balance in 1998 is based on the existing NEST and SESS PAC trust
fund. This amount equals $5.2 million.

City, CRSC and County of Strathcona funding is provided as an annuity or
continuous funding stream based on their total contribution.
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9.0 CONCLUSIONS
9.1 Overall Construction Schedule

The planned expenditures (in 1998 dollars) for the SSSF are illustrated on figure 9.1.
Details of the construction are outlined in Appendix E as well as the estimated costs for
each stage. Although the first 10 years of construction expenditures versus fund
revenues are fairly balanced, there are heavy construction periods between 2017 and
2022, and between 2040 and 2050 that will substantially impact the fund causing a
negative balance (i.e. borrowing). As time progresses, the assessments presented in
this report will be revised, and the construction schedule in those periods will be refined
to more realistic expenditure levels.

9.2 Financial Model

Upon revising the construction schedule (based on parameters outlined in the previous
sections), the financial model was run to determine the new cash flow. The revised
construction schedule versus fund balance is shown on Figure 9.2.

The financial model includes a rate adjustment of approximately 20% for both the
Expansion Assessment and the SSTC in the years 2005, 2010 and 2015. The rate
increases were included to boost the cash flow during the earlier years of the fund's
inception. The model also indexes these levies annually 2% to account for inflation.

The 20% rate adjustments were removed from the model to illustrate the impact on the
overall cash flow. As shown on Figure 9.3, this will have a drastic affect on the fund
during heavy years of construction starting in 2017. The difference between Figure 9.2
and 9.3 indicates that some increases beyond inflation will be necessary to sustain a
positive fund balance during the first 20 years of this strategy.

In some cases, the construction expenditures for certain stages were too aggressive

and were spread out over a two year period. This helps to balance the cash flow during
periods of heavy construction.
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10.0 RECOMMENDATIONS AND RESIDUAL ISSUES

The following is a list of recommendations or residual issues that should be carried out
for the Sanitary Servicing Strategy. These items will ensure the strategy is kept current
and accurate in the following years:

Annual review of the proposed construction schedule and the associated costs.
Refine the construction schedule to only include a 10 year time period. Break
projects down into a typical project period to include the study and design phases.
Produce a 10 year financial model based on the refined construction schedule.
Annual review of actual revenue generated through the development industry and
compare with the initial projections forecasted in the current financial model. Adjust
the future projections in the financial model accordingly.

Annual review of actual development and population growth rates and compare with
forecasted rates in the model. Adjust the future projections in the financial model
accordingly.

In order to determine the Utility's share (as outlined in Section 8.2.4), the financial
model used a percentage of developed land to the total area in the basins to be off
loaded to the new trunk system. To ensure this calculation is accurate, population
data should be used to re-calculate the Utility's share.

The regional share of the SESS trunk was determined based on the rate of usage.
Other cost-sharing formulas are possible and need to be explored prior to
negotiating an agreement for cost sharing.

General assumptions for interest, borrow and inflation rates were used in the current
model. These should be reviewed annually to ensure they are accurate.

The model indexes the Expansion Assessment and the SSTC annually by 2% to
account for inflation. The model includes a rate adjustment for the Expansion
Assessment and the SSTC in the years 2005, 2010 and 2015 by approximately
20%. A major review of these rates should be completed every five years to
determine if a rate adjustment is necessary.

The financial model has not accounted for the lot inventory buy out to the NEST
owners. This buy out is for lots in developments that have paid the current NEST
PAC but have not yet been built on. These undeveloped lots will be required to pay
the SSTC starting January 1, 1999. In effect, these lots would be paying twice
without the inventory buy out. Initial estimates for the lot inventory buy out is
$800,000. Depending on the total of the inventory buy out, it should be accounted for
in the financial model next year.

The funding for the sanitary system that services the 65 ha development in the
Cumberland neighbourhood along 127 Street (which is not part of the NEST basin),
will have to be reviewed by the Management Committee.

Stage W12 in the WESS system (river crossing at the RAT Creek CSO - refer to
Figure 4.1), will require an evaluation to determine cost sharing with the CSO
Program.
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e Maximizing the use and expansion possibilities at the GBWWTP should be pursued
as it is cost effective.
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APPENDIX A

COMBINED SEWER TRUNK USAGE ASSESSMENT —
DOWNSTREAM OF SESS



Combined Sewer Trunk Usage Assessment - Downstream of SESS(I/l = 0.0114 |/s/cap)

AREA 1994 1995 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2075
Population increase
Terwillegar-Riverbend 0 1308.5 14393 20935 27478 34020 34399 34777 35156 35535 35913 36292 38185
South of RDA 0 161 1766 2569 3372 4175 26061 47948 69834 91721 113607 135493 244925
RDA to Sh. Park Fwy. 0 1718 18896 27487 36076 44665 46467 48271 50073 51876 53678 55482 64495
Leduc/Beau. Flow Incr. (cms) 0.000 0.000 0.016 0.025 0.035 0.045 0.056 0.068 0.081 0.095 0.111 0.127 0.207
Check Conduit 560110: Downstream of Mill Woods
Total Population Increase 0 1469 16159 23504 30850 38195 60460 82725 104990 127256 149520 171785 283110
Total I/l Increase (m®/s) 0.000 0.017 0.185 0.269 0.353 0.437 0.691 0945 1.200 1.454 1.709 1.963 3.236
San. Flow Increase (m3/s) 0 0.0051 0.0721 0.1066 0.1421 0.1776 0.2659 0.3552 0.4455 0.5369 0.6302 0.7235 1.190
Increase+ ADWF+ I/l (m3/s) 0.624 0.646 0.881 0.999 1.119 1.238 1.581 1.925 2.269 2.615 2963 3.311 5.050
% Pipe usage 12% 13% 18%  20% 22% 25% 32% 38%  45% 52% 59% 66% 101%
Peak Incr.+PDWF+I/I (m3/s) 0.936 0.960 1.205 1.327 1.449 1571 1942 2312 2.683 3.063 3.424 3.794 5.646
% Pipe usage 19% 19% 24%  27% 29% 31% 39%  46% 54% 61% 68% 76% 113%
Allowable drawdown rate 1.88 1.85 1.62 1.50 1.38 1.26 0.92 0.58 0.23 -0.12 -0.46 -0.81 -2.55
Drawdown Rate (m?/s) 1.88 1.85 1.62 1.50 1.38 1.26 0.92 0.58 0.23 0.00 0.00 0.00 0.00
% usage with drawdown 50%  50% 50% 50% 50% 50% 50% 50% 50% 52% 59% 66% 101%
Check Conduit 520260: Downstream of Burnewood Trunk
Total Population Increase 0 1718 18896 27487 36076 44665 46467 48271 50073 51876 53678 55482 64495
Total I/l Increase (m®/s) 0.000 0.020 0.216 0.314 0.412 0,510 0531 0552 0572 0593 0.613 0.634 0.737
San. Flow Increase (m3/s) 0.000 0.006 0.082 0.120 0.160 0.200 0.217 0.236 0.255 0.275 0.297 0.320 0.431
Increase+ ADWF+ I/l (m3/s) 0.059 0.084 0.356 0.493 0.631 0.769 0.807 0.846 0.886 0.927 0.970 1.012 1.227
% Pipe usage 2% 3% 13% 18% 23% 29% 30% 31% 33% 34% 36% 38%  46%
Peak Incr.+PDWF+I/I (m3/s) 0.088 0.117 0.418 0.570 0.723 0.876 0917 0.959 1.002 1.046 1.092 1.138 1.368
% Pipe usage 3% 4% 16% 21% 27% 33% 34% 36% 37% 39% 41% 42% 51%
Allowable drawdown rate 1.29 1.26 0.99 0.85 0.71 0.58 0.54 0.50 0.46 0.42 0.38 0.33 0.12
Drawdown Rate (m?/s) 1.29 1.26 0.99 0.85 0.71 0.58 0.54 0.50 0.46 0.42 0.38 0.33 0.12
% usage with drawdown 50%  50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%  50%




Combined Sewer Trunk Usage Assessment - Downstream of SESS(I/l = 0.0114 |/s/cap)

Check Conduit 520170: Downstream of Mill Woods & Burnewood Trunk

Total Population Increase 0 3187 35055 50991 66926 82860 106927 130996 155063 179132 203198 227267 347605
Total I/l Increase (m3/s) 0.000 0.036 0.401 0.583 0.765 0.947 1.222 1497 1772 2.047 2322 2597 3.973
San. Flow Increase (m3/s) 0 0.0111 0.1377 0.2021 0.2674 0.3327 0.4273 0.5228 0.6194 0.717 0.8165 0.9161 1.414
Increase+ ADWF+ I/l (m3/s) 1.117 1.164 1655 1901 2149 2396 2766 3.137 3508 3.881 4.255 4.630 6.503
% Pipe usage 16% 17% 24% 27% 31% 34% 40% 45% 50% 55% 61% 66% 93%
Peak Incr.+PDWF+I/I (m3/s) 1.675 1.728 2.274 2548 2823 3.099 3510 3922 4336 4.750 5.167 5.583 7.665
% Pipe usage 24% 25% 32% 36% 40% 44% 50% 56% 62% 68% 74% 80% 110%
Allowable drawdown rate 2.38 2.34 1.84 1.60 1.35 1.10 0.73 036 -0.01 -0.38 -0.76 -1.13 -3.00
Drawdown Rate (m3/s) 2.38 2.34 1.84 1.60 1.35 1.10 0.73 0.36 0.00 0.00 0.00 0.00 0.00
% usage w/drawdown (model) 50% 50% 50% 50% 50% 50% 50% 50% 50% 55% 61% 66% 93%
Check Conduit 580010: Downstream of Mill Woods

Total Population Increase 0 1469 16159 23504 30850 38195 60460 82725 104990 127256 149520 171785 283110
Total I/l Increase (m3/s) 0.000 0.017 0.185 0.269 0.353 0.437 0.691 0945 1.200 1.454 1.709 1.963 3.236
San. Flow Increase (m3/s) 0 0.0051 0.0721 0.1066 0.1421 0.1776 0.2659 0.3552 0.4455 0.5369 0.6302 0.7235 1.19
Increase+ ADWF+ I/l (m3/s) 0.373 0.395 0.630 0.749 0.868 0.987 1.330 1.674 2.019 2.365 2712 3.060 4.799
% Pipe usage 30% 32% 51% 61% 71% 80% 108% 136% 164% 192% 221% 249% 390%
Peak Incr.+PDWF+I/I (m3/s) 0560 0.584 0.845 0.976 1.108 1.240 1.622 2.004 2.388 2.772 3.159 3545 5.477
% Pipe usage 46% 48% 69% 79% 90% 101% 132% 163% 194% 225% 257% 288% 445%
Allowable drawdown rate 0.24 0.22 -0.02 -0.13 -0.25 -0.37 -0.72 -106 -140 -1.75 -210 -245 -4.18
Drawdown Rate (m3/s) 0.24 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% usage w/drawdown (model) 50% 50% 51% 61% 71% 80% 108% 136% 164% 192% 221% 249% 390%




Combined Sewer Trunk Usage Assessment - Downstream of SESS (I/l = 23% ADWF)

AREA 1994 1995 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2075
Population increase
Terwillegar-Riverbend 0 1308.5 14393 20935 27478 34020 34399 34777 35156 35535 35913 36292 38185
South of RDA 0 161 1766 2569 3372 4175 26061 47948 69834 91721 113607 135493 244925
RDA to Sh. Park Fwy. 0 1718 18896 27487 36076 44665 46467 48271 50073 51876 53678 55482 64495
Leduc/Beau. Flow Incr. (cms) 0.000 0.000 0.016 0.025 0.035 0.045 0.056 0.068 0.081 0.095 0.111 0.127 0.207
Check Conduit 560110: Downstream of Mill Woods
Total Population Increase 0 1469 16159 23504 30850 38195 60460 82725 104990 127256 149520 171785 283110
Total I/l Increase (m®/s) 0.000 0.001 0.013 0.018 0.024 0.030 0.047 0.065 0.082 0.100 0.1127 0.135 0.222
San. Flow Increase (m3/s) 0 0.0051 0.0721 0.1066 0.1421 0.1776 0.2659 0.3552 0.4455 0.5369 0.6302 0.7235 1.190
Increase+ ADWF+ I/l (m3/s) 0.624 0.630 0.709 0.749 0.790 0.832 0.937 1.044 1.152 1.261 1.372 1.482 2.036
% Pipe usage 12% 13% 14% 15% 16% 17% 19% 21% 23% 25% 27% 30% 41%
Peak Incr.+PDWF+I/I (m3/s) 0.936 0.945 1.049 1.102 1.156 1.210 1.354 1500 1.646 1.794 1.943 2.093 2.840
% Pipe usage 19% 19% 21% 22% 23% 24% 27% 30% 33% 36% 39% 42% 57%
Allowable Drawdown Rate 1.876 1870 1.791 1751 1710 1668 1563 1.456 1.348 1.239 1.128 1.018 0.464
Drawdown Rate (m?/s) 1.88 1.87 1.79 1.75 1.71 1.67 1.56 1.46 1.35 1.24 1.13 1.02 0.46
% usage with drawdown 50%  50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%  50%
Check Conduit 520260: Downstream of Burnewood Trunk
Total Population Increase 0 1718 18896 27487 36076 44665 46467 48271 50073 51876 53678 55482 64495
Total I/l Increase (m®/s) 0.000 0.001 0.015 0.022 0.028 0.035 0.037 0.038 0.039 0.041 0.042 0.044 o0.051
San. Flow Increase (m3/s) 0.000 0.006 0.082 0.120 0.160 0.200 0.217 0.236 0.255 0.275 0.297 0.320 0.431
Increase+ ADWF+ I/l (m3/s) 0.059 0.066 0.155 0.201 0.247 0.294 0.313 0.332 0.353 0.375 0.398 0.422 0.540
% Pipe usage 2% 2% 6% 7% 9% 11% 12% 12% 13% 14% 15% 16% 20%
Peak Incr.+PDWF+I/I (m3/s) 0.088 0.098 0.217 0.278 0.339 0.401 0423 0445 0.469 0.494 0521 0.548 0.682
% Pipe usage 3% 4% 8% 10% 13% 15% 16% 17% 17% 18% 19% 20% 25%
Allowable Drawdown Rate 1.286 1.279 1.190 1.144 1.098 1.051 1.032 1.013 0.992 0.970 0.947 0.923 0.805
Drawdown Rate (m?/s) 1.29 1.28 1.19 1.14 1.10 1.05 1.03 1.01 0.99 0.97 0.95 0.92 0.80
% usage with drawdown 50%  50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%




Combined Sewer Trunk Usage Assessment - Downstream of SESS (I/l = 23% ADWF)

Check Conduit 520170: Downstream of Mill Woods & Burnewood Trunk

Total Population Increase 0 3187 35055 50991 66926 82860 106927 130996 155063 179132 203198 227267 347605
Total I/l Increase (m®/s) 0.000 0.003 0.028 0.040 0.053 0.065 0.084 0.103 0.122 0.141 0.160 0.179 0.273
San. Flow Increase (m?/s) 0 0.0111 0.1377 0.2021 0.2674 0.3327 0.4273 0.5228 0.6194 0.717 0.8165 0.9161 1.414
Increase+ ADWF+ 1/l (m*s) 1117 1.130 1.282 1.359 1.437 1514 1.628 1742 1.858 1974 2.093 2211 2.804
% Pipe usage 16% 16% 18% 19% 21% 22% 23% 25% 27% 28% 30% 32% 40%
Peak Incr.+PDWF+I/I (m®/s) 1.675 1.694 1.901 2.006 2.111 2.217 2372 2528 2685 2.844 3.004 3.164 3.966
% Pipe usage 24%  24% 27% 29% 30% 32% 34% 36% 38% 41% 43% 45% 57%
Allowable Drawdown Rate 2383 2370 2218 2141 2.063 1986 1872 1.758 1.642 1526 1.407 1.289 0.696
Drawdown Rate (m3/s) 2.38 2.37 2.22 2.14 2.06 1.99 1.87 1.76 1.64 1.53 141 1.29 0.70
% usage w/drawdown (model) 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
Check Conduit 580010: Downstream of Mill Woods

Total Population Increase 0 1469 16159 23504 30850 38195 60460 82725 104990 127256 149520 171785 283110
Total I/l Increase (m®/s) 0.000 0.001 0.013 0.018 0.024 0.030 0.047 0.065 0.082 0.100 0.117 0.135 0.222
San. Flow Increase (m?/s) 0 0.0051 0.0721 0.1066 0.1421 0.1776 0.2659 0.3552 0.4455 0.5369 0.6302 0.7235 1.19
Increase+ ADWF+ 1/l (m*/s) 0.430 0.436 0.515 0555 0596 0.638 0.743 0.850 0.958 1.067 1.178 1.288 1.842
% Pipe usage 35% 35% 42% 45% 48% 52% 60% 69% 78% 87% 96% 105% 150%
Peak Incr.+PDWF+I/I (m*/s) 0.560 0585 0.682 0.736 0.790 0.845 0.990 1.137 1.284 1.434 1583 1797 2.464
% Pipe usage 46%  48% 55% 60% 64% 69% 81% 92% 104% 117% 129% 146% 200%
Allowable Drawdown Rate 0.185 0.179 0.100 0.060 0.019] -0.023 -0.128 -0.235 -0.343 -0.452 -0.563 -0.673 -1.227
Drawdown Rate (m?/s) 0.19 0.18 0.10 0.06 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% usage w/drawdown (model) 50% 50% 50% 50% 50%  52% 60% 69% 78% 87% 96% 105% 150%




APPENDIX B

COMBINED SEWER TRUNK USAGE ASSESSMENT —
DOWNSTREAM OF WESS



Combined Sewer Trunk Usage Assessment
(I/l = 23% of ADWF)

Assume: 1.6 Residential Flow

3.5 Industrial Flow

300 l/c/day

0.20 I/sectha

23% 1/l (of ADWF)

Year Growth
Total Increase Model Conduit June 5/1991 | Increase + | Pipe Usage Model Conduit June 5/1991 Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit June 5/1991 | Increase + | Pipe Usage
Residential | Non Res | ADWF Flow+I/l 420100 Rated PDWF PDWF (%) 420060 Rated PDWF PDWF (%) 420080 Rated PDWF PDWF (%) 420075 Rated PDWF PDWF (%)
Population Area(ha) (m°/sec) Capacity (m®/sec) (m°/sec) (m®/sec) Capacity (m®/sec) (m°/sec) (m°/sec) Capacity (m®/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m®/sec)

1994 - - 0.000 2.330 0.623 0.623 27% 3.200 0.652 0.652 20% 2.340 0.652 0.652 28% 2.730 0.652 0.652 24%
1995 737 7.80 0.005 2.330 0.623 0.628 27% 3.200 0.652 0.657 21% 2.340 0.652 0.657 28% 2.730 0.652 0.657 24%
2000 3,584 47.00 0.027 2.330 0.623 0.650 28% 3.200 0.652 0.679 21% 2.340 0.652 0.679 29% 2.730 0.652 0.679 25%
2005 9,622 88.60 0.063 2.330 0.623 0.686 29% 3.200 0.652 0.715 22% 2.340 0.652 0.715 31% 2.730 0.652 0.715 26%
2010 14,063 132.60 0.093 2.330 0.623 0.716 31% 3.200 0.652 0.745 23% 2.340 0.652 0.745 32% 2.730 0.652 0.745 27%
2015 18,506 179.80 0.123 2.330 0.623 0.746 32% 3.200 0.652 0.775 24% 2.340 0.652 0.775 33% 2.730 0.652 0.775 28%
2020 22,947 229.80 0.155 2.330 0.623 0.778 33% 3.200 0.652 0.807 25% 2.340 0.652 0.807 34% 2.730 0.652 0.807 30%
2025 27,964 283.00 0.189 2.330 0.623 0.812 35% 3.200 0.652 0.841 26% 2.340 0.652 0.841 36% 2.730 0.652 0.841 31%
2030 32,981 339.80 0.224 2.330 0.623 0.847 36% 3.200 0.652 0.876 27% 2.340 0.652 0.876 37% 2.730 0.652 0.876 32%
2035 37,998 400.20 0.261 2.330 0.623 0.884 38% 3.200 0.652 0.913 29% 2.340 0.652 0.913 39% 2.730 0.652 0.913 33%
2040 43,015 464.20 0.298 2.330 0.623 0.921 40% 3.200 0.652 0.950 30% 2.340 0.652 0.950 41% 2.730 0.652 0.950 35%
2045 48,032 532.60 0.336 2.330 0.623 0.959 41% 3.200 0.652 0.988 31% 2.340 0.652 0.988 42% 2.730 0.652 0.988 36%
2050 53,048 605.40 0.375 2.330 0.623 0.998 43% 3.200 0.652 1.027 32% 2.340 0.652 1.027 44% 2.730 0.652 1.027 38%
2055 58,065 682.60 0.416 2.330 0.623 1.039 45% 3.200 0.652 1.068 33% 2.340 0.652 1.068 46% 2.730 0.652 1.068 39%
2060 63,082 765.00 0.458 2.330 0.623 1.081 46% 3.200 0.652 1.110 35% 2.340 0.652 1.110 47% 2.730 0.652 1.110 41%
2065 68,099 852.20 0.500 2.330 0.623 1.123 48% 3.200 0.652 1.152 36% 2.340 0.652 1.152 49% 2.730 0.652 1.152 42%
2070 73,116 945.70 0.545 2.330 0.623 1.168 50% 3.200 0.652 1.197 37% 2.340 0.652 1.197 51% 2.730 0.652 1.197 44%
2075 81,283 1,044.90 0.604 2.330 0.623 1.227 53% 3.200 0.652 1.256 39% 2.340 0.652 1.256 54% 2.730 0.652 1.256 46%




Combined Sewer Trunk Usage Assessment
(I/l = 23% of ADWF)

Assume: 1.6 Residential Flow

3.5 Industrial Flow

300 l/c/day

0.20 I/sectha

23% 1/l (of ADWF)

Year Growth
Total Increase Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit June 5/1991 | Increase + | Pipe Usage
Residential | Non Res | ADWF Flow+I/l 420040 Rated PDWF PDWF (%) 420020 Rated PDWF PDWF (%) 433180 Rated PDWF PDWF (%) 433190 Rated PDWF PDWF (%)
Population Area(ha) (m°/sec) Capacity (m*/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m°/sec) Capacity (m®/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m®/sec)

1994 - - 0.000 3.090 0.651 0.651 21% 3.120 0.768 0.768 25% 3.160 0.767 0.767 24% 1.110 0.767 0.767 69%
1995 737 7.80 0.005 3.090 0.651 0.656 21% 3.120 0.768 0.773 25% 3.160 0.767 0.772 24% 1.110 0.767 0.772 70%
2000 3,584 47.00 0.027 3.090 0.651 0.678 22% 3.120 0.768 0.795 25% 3.160 0.767 0.794 25% 1.110 0.767 0.794 2%
2005 9,622 88.60 0.063 3.090 0.651 0.714 23% 3.120 0.768 0.831 27% 3.160 0.767 0.830 26% 1.110 0.767 0.830 75%
2010 14,063 132.60 0.093 3.090 0.651 0.744 24% 3.120 0.768 0.861 28% 3.160 0.767 0.860 27% 1.110 0.767 0.860 7%
2015 18,506 179.80 0.123 3.090 0.651 0.774 25% 3.120 0.768 0.891 29% 3.160 0.767 0.890 28% 1.110 0.767 0.890 80%
2020 22,947 229.80 0.155 3.090 0.651 0.806 26% 3.120 0.768 0.923 30% 3.160 0.767 0.922 29% 1.110 0.767 0.922 83%
2025 27,964 283.00 0.189 3.090 0.651 0.840 27% 3.120 0.768 0.957 31% 3.160 0.767 0.956 30% 1.110 0.767 0.956 86%
2030 32,981 339.80 0.224 3.090 0.651 0.875 28% 3.120 0.768 0.992 32% 3.160 0.767 0.991 31% 1.110 0.767 0.991 89%
2035 37,998 400.20 0.261 3.090 0.651 0.912 30% 3.120 0.768 1.029 33% 3.160 0.767 1.028 33% 1.110 0.767 1.028 93%
2040 43,015 464.20 0.298 3.090 0.651 0.949 31% 3.120 0.768 1.066 34% 3.160 0.767 1.065 34% 1.110 0.767 1.065 96%
2045 48,032 532.60 0.336 3.090 0.651 0.987 32% 3.120 0.768 1.104 35% 3.160 0.767 1.103 35% 1.110 0.767 1.103 99%
2050 53,048 605.40 0.375 3.090 0.651 1.026 33% 3.120 0.768 1.143 37% 3.160 0.767 1.142 36% 1.110 0.767 1.142 103%
2055 58,065 682.60 0.416 3.090 0.651 1.067 35% 3.120 0.768 1.184 38% 3.160 0.767 1.183 37% 1.110 0.767 1.183 107%
2060 63,082 765.00 0.458 3.090 0.651 1.109 36% 3.120 0.768 1.226 39% 3.160 0.767 1.225 39% 1.110 0.767 1.225 110%
2065 68,099 852.20 0.500 3.090 0.651 1.151 37% 3.120 0.768 1.268 41% 3.160 0.767 1.267 40% 1.110 0.767 1.267 114%
2070 73,116 945.70 0.545 3.090 0.651 1.196 39% 3.120 0.768 1.313 42% 3.160 0.767 1.312 42% 1.110 0.767 1.312 118%
2075 81,283 1,044.90 0.604 3.090 0.651 1.255 41% 3.120 0.768 1.372 44% 3.160 0.767 1.371 43% 1.110 0.767 1.371 124%




Combined Sewer Trunk Usage Assessment
(I/l = 23% of ADWF)

Assume: 1.6 Residential Flow

3.5 Industrial Flow

300 l/c/day

0.20 I/sectha

23% 1/l (of ADWF)

Year Growth
Total Increase Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit June 5/1991 | Increase + | Pipe Usage
Residential | Non Res | ADWF Flow+I/l 433195 Rated PDWF PDWF (%) 433220 Rated PDWF PDWF (%) 433260 Rated PDWF PDWF (%) 433290 Rated PDWF PDWF (%)
Population Area(ha) (m°/sec) Capacity (m*/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m°/sec) Capacity (m®/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m®/sec)

1994 - - 0.000 3.140 0.767 0.767 24% 4.740 0.801 0.801 17% 4.690 0.800 1.044 22% 8.120 0.861 1.030 13%
1995 737 7.80 0.005 3.140 0.767 0.772 25% 4.740 0.801 0.806 17% 4.690 0.800 1.046 22% 8.120 0.861 1.031 13%
2000 3,584 47.00 0.027 3.140 0.767 0.794 25% 4.740 0.801 0.828 17% 4.690 0.800 1.053 22% 8.120 0.861 1.036 13%
2005 9,622 88.60 0.063 3.140 0.767 0.830 26% 4.740 0.801 0.864 18% 4.690 0.800 1.064 23% 8.120 0.861 1.043 13%
2010 14,063 132.60 0.093 3.140 0.767 0.860 27% 4.740 0.801 0.894 19% 4.690 0.800 1.074 23% 8.120 0.861 1.050 13%
2015 18,506 179.80 0.123 3.140 0.767 0.890 28% 4.740 0.801 0.924 19% 4.690 0.800 1.084 23% 8.120 0.861 1.056 13%
2020 22,947 229.80 0.155 3.140 0.767 0.922 29% 4.740 0.801 0.956 20% 4.690 0.800 1.093 23% 8.120 0.861 1.063 13%
2025 27,964 283.00 0.189 3.140 0.767 0.956 30% 4.740 0.801 0.990 21% 4.690 0.800 1.104 24% 8.120 0.861 1.070 13%
2030 32,981 339.80 0.224 3.140 0.767 0.991 32% 4.740 0.801 1.025 22% 4.690 0.800 1.116 24% 8.120 0.861 1.077 13%
2035 37,998 400.20 0.261 3.140 0.767 1.028 33% 4.740 0.801 1.062 22% 4.690 0.800 1.127 24% 8.120 0.861 1.085 13%
2040 43,015 464.20 0.298 3.140 0.767 1.065 34% 4.740 0.801 1.099 23% 4.690 0.800 1.139 24% 8.120 0.861 1.093 13%
2045 48,032 532.60 0.336 3.140 0.767 1.103 35% 4.740 0.801 1.137 24% 4.690 0.800 1.151 25% 8.120 0.861 1.101 14%
2050 53,048 605.40 0.375 3.140 0.767 1.142 36% 4.740 0.801 1.176 25% 4.690 0.800 1.164 25% 8.120 0.861 1.109 14%
2055 58,065 682.60 0.416 3.140 0.767 1.183 38% 4.740 0.801 1.217 26% 4.690 0.800 1.177 25% 8.120 0.861 1.118 14%
2060 63,082 765.00 0.458 3.140 0.767 1.225 39% 4.740 0.801 1.259 27% 4.690 0.800 1.190 25% 8.120 0.861 1.127 14%
2065 68,099 852.20 0.500 3.140 0.767 1.267 40% 4.740 0.801 1.301 27% 4.690 0.800 1.204 26% 8.120 0.861 1.136 14%
2070 73,116 945.70 0.545 3.140 0.767 1.312 42% 4.740 0.801 1.346 28% 4.690 0.800 1.218 26% 8.120 0.861 1.145 14%
2075 81,283 1,044.90 0.604 3.140 0.767 1.371 44% 4.740 0.801 1.405 30% 4.690 0.800 1.237 26% 8.120 0.861 1.157 14%




Combined Sewer Trunk Usage Assessment
(I/l = 23% of ADWF)

Assume: 1.6 Residential Flow

3.5 Industrial Flow

300 l/c/day

0.20 I/sectha

23% 1/l (of ADWF)

Year Growth
Total Increase Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage
Residential | Non Res | ADWF Flow+I/l 433300 Rated PDWF PDWF (%) 430020 Rated PDWF PDWF (%) 430010 Rated PDWF PDWF (%)
Population Area(ha) (m°/sec) Capacity (m®/sec) (m®/sec) (m®/sec) Capacity (m”/sec) | (m®/sec) (m°/sec) Capacity (m°/sec) (m°/sec) (m°/sec)

1994 - - 0.000 8.120 0.861 1.084 13% 39.800 1.994 2121 5% 39.800 2.023 2.156 5%
1995 737 7.80 0.005 8.120 0.861 1.084 13% 39.800 1.994 2121 5% 39.800 2.023 2.156 5%
2000 3,584 47.00 0.027 8.120 0.861 1.085 13% 39.800 1.994 2122 5% 39.800 2.023 2.157 5%
2005 9,622 88.60 0.063 8.120 0.861 1.088 13% 39.800 1.994 2122 5% 39.800 2.023 2.157 5%
2010 14,063 132.60 0.093 8.120 0.861 1.090 13% 39.800 1.994 2123 5% 39.800 2.023 2.157 5%
2015 18,506 179.80 0.123 8.120 0.861 1.092 13% 39.800 1.994 2124 5% 39.800 2.023 2.157 5%
2020 22,947 229.80 0.155 8.120 0.861 1.094 13% 39.800 1.994 2125 5% 39.800 2.023 2.158 5%
2025 27,964 283.00 0.189 8.120 0.861 1.096 14% 39.800 1.994 2126 5% 39.800 2.023 2.158 5%
2030 32,981 339.80 0.224 8.120 0.861 1.099 14% 39.800 1.994 2127 5% 39.800 2.023 2.158 5%
2035 37,998 400.20 0.261 8.120 0.861 1.101 14% 39.800 1.994 2128 5% 39.800 2.023 2.159 5%
2040 43,015 464.20 0.298 8.120 0.861 1.104 14% 39.800 1.994 2129 5% 39.800 2.023 2.159 5%
2045 48,032 532.60 0.336 8.120 0.861 1.106 14% 39.800 1.994 2.130 5% 39.800 2.023 2.159 5%
2050 53,048 605.40 0.375 8.120 0.861 1.109 14% 39.800 1.994 2131 5% 39.800 2.023 2.160 5%
2055 58,065 682.60 0.416 8.120 0.861 1.112 14% 39.800 1.994 2132 5% 39.800 2.023 2.160 5%
2060 63,082 765.00 0.458 8.120 0.861 1.115 14% 39.800 1.994 2133 5% 39.800 2.023 2.160 5%
2065 68,099 852.20 0.500 8.120 0.861 1.118 14% 39.800 1.994 2134 5% 39.800 2.023 2.161 5%
2070 73,116 945.70 0.545 8.120 0.861 1.121 14% 39.800 1.994 2135 5% 39.800 2.023 2.161 5%
2075 81,283 1,044.90 0.604 8.120 0.861 1.125 14% 39.800 1.994 2.137 5% 39.800 2.023 2.162 5%




1.6 Residential Flow
3.5 Industrial Flow

0.0114 I/s/person (/I residential)

300 l/c/day
0.20 I/sectha
0.40 I/s/ha (I/1 industrial)

Combined Sewer Trunk Usage Assessment
(I/1 =0.0114 |/s/cap - residential and 0.4 I/s/ha - Industrial)

e Tot;rI!:]\&I:V::ase Model Conduit June 5/1991 | Increase + | Pipe Usage Model Conduit June 5/1991 Increase + | Pipe Usage Model Conduit [ June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage
Residential | Non Res | ADWF Flow+/I 420100 Rated PDWF PDWF (%) 420060 Rated PDWF PDWF (%) 420080 Rated PDWF PDWF (%) 420075 Rated PDWF PDWF (%)
Population Area(ha) (m®/sec) Capacity (m°/sec) (m°/sec) (m°/sec) Capacity (m°/sec) (m°/sec) (m®/sec) Capacity (m°/sec) (m°/sec) (m°/sec) Capacity (m°/sec) (m®/sec) (m®/sec)

1994 - - 0.000 2.330 0.623 0.623 27% 3.200 0.652 0.652 20% 2.340 0.652 0.652 28% 2.730 0.652 0.652 24%
1995 737 7.80 0.016 2.330 0.623 0.639 27% 3.200 0.652 0.668 21% 2.340 0.652 0.668 29% 2.730 0.652 0.668 24%
2000 3,584 47.00 0.082 2.330 0.623 0.705 30% 3.200 0.652 0.734 23% 2.340 0.652 0.734 31% 2.730 0.652 0.734 27%
2005 9,622 88.60 0.196 2.330 0.623 0.819 35% 3.200 0.652 0.848 27% 2.340 0.652 0.848 36% 2.730 0.652 0.848 31%
2010 14,063 132.60 0.289 2.330 0.623 0.912 39% 3.200 0.652 0.941 29% 2.340 0.652 0.941 40% 2.730 0.652 0.941 34%
2015 18,506 179.80 0.383 2.330 0.623 1.006 43% 3.200 0.652 1.035 32% 2.340 0.652 1.035 44% 2.730 0.652 1.035 38%
2020 22,947 229.80 0.479 2.330 0.623 1.102 47% 3.200 0.652 1.131 35% 2.340 0.652 1.131 48% 2.730 0.652 1131 41%
2025 27,964 283.00 0.586 2.330 0.623 1.209 52% 3.200 0.652 1.238 39% 2.340 0.652 1.238 53% 2.730 0.652 1.238 45%
2030 32,981 339.80 0.694 2.330 0.623 1.317 57% 3.200 0.652 1.346 42% 2.340 0.652 1.346 58% 2.730 0.652 1.346 49%
2035 37,998 400.20 0.805 2.330 0.623 1.428 61% 3.200 0.652 1.457 46% 2.340 0.652 1.457 62% 2.730 0.652 1.457 53%
2040 43,015 464.20 0.918 2.330 0.623 1.541 66% 3.200 0.652 1.570 49% 2.340 0.652 1.570 67% 2.730 0.652 1.570 58%
2045 48,032 532.60 1.034 2.330 0.623 1.657 71% 3.200 0.652 1.686 53% 2.340 0.652 1.686 2% 2.730 0.652 1.686 62%
2050 53,048 605.40 1.152 2.330 0.623 1.775 76% 3.200 0.652 1.804 56% 2.340 0.652 1.804 7% 2.730 0.652 1.804 66%
2055 58,065 682.60 1.273 2.330 0.623 1.896 81% 3.200 0.652 1.925 60% 2.340 0.652 1.925 82% 2.730 0.652 1.925 71%
2060 63,082 765.00 1.397 2.330 0.623 2.020 87% 3.200 0.652 2.049 64% 2.340 0.652 2.049 88% 2.730 0.652 2.049 75%
2065 68,099 852.20 1.524 2.330 0.623 2.147 92% 3.200 0.652 2176 68% 2.340 0.652 2.176 93% 2.730 0.652 2.176 80%
2070 73,116 945.70 1.655 2.330 0.623 2.278 98% 3.200 0.652 2.307 2% 2.340 0.652 2.307 99% 2.730 0.652 2.307 84%
2075 81,283 1,044.90 1.836 2.330 0.623 2.459 106% 3.200 0.652 2.488 78% 2.340 0.652 2.488 106% 2.730 0.652 2.488 91%




1.6 Residential Flow

3.5 Industrial Flow

0.0114 I/s/person (/I residential)
300 l/c/day
0.20 I/sec/ha
0.40 I/s/ha (I/1 industrial)

Combined Sewer Trunk Usage Assessment
(I/1 =0.0114 |/s/cap - residential and 0.4 I/s/ha - Industrial)

e Tot;rI!:]\&I:V::ase Model Conduit [ June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit [ June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage
Residential | Non Res | ADWF Flow+/I 420040 Rated PDWF PDWF (%) 420020 Rated PDWF PDWF (%) 433180 Rated PDWF PDWF (%) 433190 Rated PDWF PDWF (%)
Population Area(ha) (m°/sec) Capacity (m*/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m°/sec) Capacity (m®/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m®/sec)

1994 - - 0.000 3.090 0.651 0.651 21% 3.120 0.768 0.768 25% 3.160 0.767 0.767 24% 1.110 0.767 0.767 69%
1995 737 7.80 0.016 3.090 0.651 0.667 22% 3.120 0.768 0.784 25% 3.160 0.767 0.783 25% 1.110 0.767 0.783 71%
2000 3,584 47.00 0.082 3.090 0.651 0.733 24% 3.120 0.768 0.850 27% 3.160 0.767 0.849 27% 1.110 0.767 0.849 76%
2005 9,622 88.60 0.196 3.090 0.651 0.847 27% 3.120 0.768 0.964 31% 3.160 0.767 0.963 30% 1.110 0.767 0.963 87%
2010 14,063 132.60 0.289 3.090 0.651 0.940 30% 3.120 0.768 1.057 34% 3.160 0.767 1.056 33% 1.110 0.767 1.056 95%
2015 18,506 179.80 0.383 3.090 0.651 1.034 33% 3.120 0.768 1.151 37% 3.160 0.767 1.150 36% 1.110 0.767 1.150 104%
2020 22,947 229.80 0.479 3.090 0.651 1.130 37% 3.120 0.768 1.247 40% 3.160 0.767 1.246 39% 1.110 0.767 1.246 112%
2025 27,964 283.00 0.586 3.090 0.651 1.237 40% 3.120 0.768 1.354 43% 3.160 0.767 1.353 43% 1.110 0.767 1.353 122%
2030 32,981 339.80 0.694 3.090 0.651 1.345 44% 3.120 0.768 1.462 47% 3.160 0.767 1.461 46% 1.110 0.767 1.461 132%
2035 37,998 400.20 0.805 3.090 0.651 1.456 47% 3.120 0.768 1.573 50% 3.160 0.767 1.572 50% 1.110 0.767 1572 142%
2040 43,015 464.20 0.918 3.090 0.651 1.569 51% 3.120 0.768 1.686 54% 3.160 0.767 1.685 53% 1.110 0.767 1.685 152%
2045 48,032 532.60 1.034 3.090 0.651 1.685 55% 3.120 0.768 1.802 58% 3.160 0.767 1.801 57% 1.110 0.767 1.801 162%
2050 53,048 605.40 1.152 3.090 0.651 1.803 58% 3.120 0.768 1.920 62% 3.160 0.767 1.919 61% 1.110 0.767 1.919 173%
2055 58,065 682.60 1.273 3.090 0.651 1.924 62% 3.120 0.768 2.041 65% 3.160 0.767 2.040 65% 1.110 0.767 2.040 184%
2060 63,082 765.00 1.397 3.090 0.651 2.048 66% 3.120 0.768 2.165 69% 3.160 0.767 2.164 68% 1.110 0.767 2.164 195%
2065 68,099 852.20 1.524 3.090 0.651 2.175 70% 3.120 0.768 2292 73% 3.160 0.767 2291 73% 1.110 0.767 2291 206%
2070 73,116 945.70 1.655 3.090 0.651 2.306 75% 3.120 0.768 2.423 78% 3.160 0.767 2.422 7% 1.110 0.767 2422 218%
2075 81,283 1,044.90 1.836 3.090 0.651 2.487 80% 3.120 0.768 2.604 83% 3.160 0.767 2.603 82% 1.110 0.767 2.603 234%




1.6 Residential Flow

3.5 Industrial Flow

0.0114 I/s/person (/I residential)
300 l/c/day
0.20 I/sec/ha
0.40 I/s/ha (I/1 industrial)

Combined Sewer Trunk Usage Assessment
(I/1 =0.0114 |/s/cap - residential and 0.4 I/s/ha - Industrial)

e Tot;rI!:]\&I:V::ase Model Conduit [ June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit [ June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage
Residential | Non Res | ADWF Flow+/I 433195 Rated PDWF PDWF (%) 433220 Rated PDWF PDWF (%) 433260 Rated PDWF PDWF (%) 433290 Rated PDWF PDWF (%)
Population Area(ha) (m°/sec) Capacity (m*/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m°/sec) Capacity (m®/sec) (m°/sec) (m°/sec) Capacity (m*/sec) | (m®/sec) (m®/sec)

1994 - - 0.000 3.140 0.767 0.767 24% 4.740 0.801 0.801 17% 4.690 0.800 1.044 22% 8.120 0.861 1.030 13%
1995 737 7.80 0.016 3.140 0.767 0.783 25% 4.740 0.801 0.817 17% 4.690 0.800 1.049 22% 8.120 0.861 1.033 13%
2000 3,584 47.00 0.082 3.140 0.767 0.849 27% 4.740 0.801 0.883 19% 4.690 0.800 1.070 23% 8.120 0.861 1.047 13%
2005 9,622 88.60 0.196 3.140 0.767 0.963 31% 4.740 0.801 0.997 21% 4.690 0.800 1.107 24% 8.120 0.861 1.071 13%
2010 14,063 132.60 0.289 3.140 0.767 1.056 34% 4.740 0.801 1.090 23% 4.690 0.800 1.136 24% 8.120 0.861 1.091 13%
2015 18,506 179.80 0.383 3.140 0.767 1.150 37% 4.740 0.801 1.184 25% 4.690 0.800 1.166 25% 8.120 0.861 1111 14%
2020 22,947 229.80 0.479 3.140 0.767 1.246 40% 4.740 0.801 1.280 27% 4.690 0.800 1.197 26% 8.120 0.861 1.131 14%
2025 27,964 283.00 0.586 3.140 0.767 1.353 43% 4.740 0.801 1.387 29% 4.690 0.800 1.231 26% 8.120 0.861 1.154 14%
2030 32,981 339.80 0.694 3.140 0.767 1.461 47% 4.740 0.801 1.495 32% 4.690 0.800 1.265 27% 8.120 0.861 1.176 14%
2035 37,998 400.20 0.805 3.140 0.767 1.572 50% 4.740 0.801 1.606 34% 4.690 0.800 1.301 28% 8.120 0.861 1.200 15%
2040 43,015 464.20 0.918 3.140 0.767 1.685 54% 4.740 0.801 1.719 36% 4.690 0.800 1.337 29% 8.120 0.861 1.224 15%
2045 48,032 532.60 1.034 3.140 0.767 1.801 57% 4.740 0.801 1.835 39% 4.690 0.800 1.374 29% 8.120 0.861 1.248 15%
2050 53,048 605.40 1.152 3.140 0.767 1.919 61% 4.740 0.801 1.953 41% 4.690 0.800 1.411 30% 8.120 0.861 1.273 16%
2055 58,065 682.60 1.273 3.140 0.767 2.040 65% 4.740 0.801 2.074 44% 4.690 0.800 1.450 31% 8.120 0.861 1.299 16%
2060 63,082 765.00 1.397 3.140 0.767 2.164 69% 4.740 0.801 2.198 46% 4.690 0.800 1.489 32% 8.120 0.861 1.325 16%
2065 68,099 852.20 1.524 3.140 0.767 2291 73% 4.740 0.801 2.325 49% 4.690 0.800 1.530 33% 8.120 0.861 1.352 17%
2070 73,116 945.70 1.655 3.140 0.767 2.422 7% 4.740 0.801 2.456 52% 4.690 0.800 1571 34% 8.120 0.861 1.379 17%
2075 81,283 1,044.90 1.836 3.140 0.767 2.603 83% 4.740 0.801 2.637 56% 4.690 0.800 1.629 35% 8.120 0.861 1.417 17%




1.6 Residential Flow

3.5 Industrial Flow

0.0114 I/s/person (/I residential)
300 l/c/day
0.20 I/sec/ha
0.40 I/s/ha (I/1 industrial)

Combined Sewer Trunk Usage Assessment
(I/1 =0.0114 |/s/cap - residential and 0.4 I/s/ha - Industrial)

e Tot;rI!:]\&I:V::ase Model Conduit [ June 5/1991 | Increase + | Pipe Usage Model Conduit | June 5/1991 | Increase + | Pipe Usage Model Conduit [ June 5/1991 | Increase + | Pipe Usage
Residential | Non Res | ADWF Flow+/I 433300 Rated PDWF PDWF (%) 430020 Rated PDWF PDWF (%) 430010 Rated PDWF PDWF (%)
Population Area(ha) (m®/sec) Capacity (m°/sec) (m°/sec) (m°/sec) Capacity (m°/sec) (m®/sec) (m®/sec) Capacity (m°/sec) (m°/sec) (m°/sec)

1994 - - 0.000 8.120 0.861 1.084 13% 39.800 1.994 2121 5% 39.800 2.023 2.156 5%
1995 737 7.80 0.016 8.120 0.861 1.085 13% 39.800 1.994 2121 5% 39.800 2.023 2.157 5%
2000 3,584 47.00 0.082 8.120 0.861 1.089 13% 39.800 1.994 2123 5% 39.800 2.023 2.157 5%
2005 9,622 88.60 0.196 8.120 0.861 1.097 14% 39.800 1.994 2.126 5% 39.800 2.023 2.158 5%
2010 14,063 132.60 0.289 8.120 0.861 1.103 14% 39.800 1.994 2128 5% 39.800 2.023 2.159 5%
2015 18,506 179.80 0.383 8.120 0.861 1.110 14% 39.800 1.994 2131 5% 39.800 2.023 2.160 5%
2020 22,947 229.80 0.479 8.120 0.861 1.116 14% 39.800 1.994 2133 5% 39.800 2.023 2.160 5%
2025 27,964 283.00 0.586 8.120 0.861 1.123 14% 39.800 1.994 2.136 5% 39.800 2.023 2.161 5%
2030 32,981 339.80 0.694 8.120 0.861 1.131 14% 39.800 1.994 2.139 5% 39.800 2.023 2.162 5%
2035 37,998 400.20 0.805 8.120 0.861 1.138 14% 39.800 1.994 2.142 5% 39.800 2.023 2.163 5%
2040 43,015 464.20 0.918 8.120 0.861 1.146 14% 39.800 1.994 2.145 5% 39.800 2.023 2.164 5%
2045 48,032 532.60 1.034 8.120 0.861 1.154 14% 39.800 1.994 2.148 5% 39.800 2.023 2.165 5%
2050 53,048 605.40 1.152 8.120 0.861 1.162 14% 39.800 1.994 2.151 5% 39.800 2.023 2.166 5%
2055 58,065 682.60 1.273 8.120 0.861 1.170 14% 39.800 1.994 2.154 5% 39.800 2.023 2.167 5%
2060 63,082 765.00 1.397 8.120 0.861 1.179 15% 39.800 1.994 2.157 5% 39.800 2.023 2.168 5%
2065 68,099 852.20 1.524 8.120 0.861 1.187 15% 39.800 1.994 2.160 5% 39.800 2.023 2.169 5%
2070 73,116 945.70 1.655 8.120 0.861 1.196 15% 39.800 1.994 2.164 5% 39.800 2.023 2.170 5%
2075 81,283 1,044.90 1.836 8.120 0.861 1.208 15% 39.800 1.994 2.169 5% 39.800 2.023 2.172 5%




APPENDIX C

NEST TRUNK ASSESSMENT FROM 1997 COCHRANE REPORT
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TABLE 2 - CONSTRUC {iON TIMING

1 EXISTING - 4100 m3, 65 Us (from 2225m3, 50 Lss). CITY PAY FOR $6.57. 51 (BASE CASE)

SINGLE CSTINESTIYES
RESET QUTLET CAPACTITIES
@ CASTLE DOWNS LAKE DISTRICT CST - PILOT SOUND SUB TRUNK | NEST S DIV |CST TRUNK CST/NEST TRUNK(S)
EXIST (9] c2 c3 L1 L2 L3 N1 P P2 P2 N2 50 $6 57M3 S3/4/N4 S2NS S1NE
EXISTING PIPE 1050 1200 750 300 900 1050/2X750 7501500
EXISTING PIPE LENGTH M 880 8808, 90 800 810 3010 300 820
EXISTING OUTLET CAPACITY s 65 88 17] 15; 65, 45 22 Q 950 1070 649 0 650, 650 619 1508 1909
EXIST OR INTERIM QUTLET 113A ST 98 5T TS T4 T3 T2 CSTSUB | CSTEX | CSTEX | CSTEX | CSTEX CSTEX | CSTEX | CSTEX | CRSTP
CST
PROPOSED PIPE 1200 1200 1200 1500 1500 1500 750 750
PROP PIPE CAPACITY 1070 2000 2000 2000 1500 1500
NEST
PROPCSED PIPE MM 2340 2340 2340, 2825 2340, 2340, 1500] 1350 1350, 1350 900 900
LENGYH M 1700 1650 1000 1050 750 1350 1700 2250,
STORAGE CAPACITY M3 1518 2438 1478 1915 1368 2463 31
{COMPUTED)} STORAGE M3 3827 73 7096 4301 6581 3225 5606 3004 3221
UNITS SERVED @ 160 MIUNIT 2352 4569 4435 2688 4113 2016 3529
POP SERVED @ 35 PPU 8372 15993 15522 9407 14297 7056 12700
LOCAL STORAGE CAPACITY EXCEECED 2002 2018 2032 2039 2016 2026 2042 2042 2042
LOCAL QUTLET CAPACITY EXCEEDED 2003 2017 2020 2021 2008 2019 2024 2024 2024
COMBINED STORAGE CAPACITY EXCEEDED 2031 2034 2040 2040 2040
COMBINED QUTLET CAPACITY EXCEEDED 2016 2020 2022 2022 2022 2022 2022 2022 2022
NEST STORAGE CAPACITY REQUIRED 2002 2me 2032 1994 2016 2026 2040 2040 2060 2060 2060 2060
NEST QUTLET CAPACITY REQUIRED 2003 2017 2020 1994 2008 2019 2022 2022 2060 2060 2060 2060
CST CAPACITY UPGRADE REGQUIRED 2060 2060 2080 1989 2052 2052 2060 2060 1995
TWINNED CAPACITY REQUIRED 2060 2060 2054 2054
ORIGINAL QUTLET CAPACITIES
EXIST c1 C2 C3 L1 L2 L3 N1 1 P2 P3 N2 Sb 56 s7 5314 52 S
50 88 17 10 65 45 22 0 950 1070 649 o 405 405 19 1909 556

NOTE. The mede| updates constructon costs if the prpé siza changes (i the Cntrol Panat), but not pipe capacity. The user must caiculate and inpul pipe capaciies directy

NESTCST_98 xisiTapte 4



CONTROL FANEL SCENARIO NAME: § bar

UPDATE
RESET INPUT VALUES
ORIGINAL INPUT VALUES
‘Constants i
Threshold Poputation 600000
MNESTICST IMPLEMENTATION MODEL SCHEMATIC Threshald ¥ear 1633
CONTROL PANEL Devel starts all arcas 1684
Aol Nole changing constants may
Interes PACS Planning Flow Monitoring Census Data  (Cost cause formulas ERRORS
Discoasnd Pop. Density Updales Design Assumptions Forecasts Updatas Inpul Variables - Population Growth
jBasa Year 1904
ILolsNet Ha 1582
Nel Area/Gross Are 080
Projected Popfiat 35
City wide pop, growih rate 1.5%
COE pop growth to new developmaent 90.0%
Pop available to NEST & CST
CAWFICap/Day LPCPD 300
Peak Factor (Harman) Min 1.5
Storage m3iLol 1.6
Lis/Cap OWF WWF
Pilol Sound 00035 0.006
Morh Clareview 0,004 0018
South Clareview 0.004 0.018
[Financial
1|n1u1 PAC rate $1000/HA 18
Inflationyr Ve 2
inborest rate (1) % [
MNoles: Pipe sizes for NEST - 1050, 1200, 1350, 1500, 2340 interast rate (R) % 1]
Clareviow PAC rate | 510000HA 11
Diam Cout
1 1050 Ba
c2 1350 17
ca 1350 10
L1 2340 65
N L2 1500 45
E L3 1500 2
5 M1 1500 0
T N2 1350 o
H3 1350
fed 1350
M5 800
- ME 800
57 1500
c 56 1500
5 534 1500
T 52 750
a1 750

NCPurmp_88 xis/Conirol Panel



TABLE 4 - CONSTRUCTION TIMING

1958 run 10 determine segment iming

SINGLE CST/INESTYES
RESET OUTLET CAPACTITIES
CASTLE DOWNS LAKE BISTRICT CST-PILOT SOUND SUB TRUNK | NEST S DIV |CST TRUNK CST/NEST TRUNK(S)
EXIST 1 c2 C3 L1 L2 L3 N1 P1 P2 P3 N2 SD 56 S7TN3 S3/am4 S§2/NS S1NG
1|EXISTING PIFE 1050 1200 750 900 S00 1050 2X750 750500
Z2|EXISTING PIPE LENGTH M 880 580 90 BOD 810, 3010 300 820
3[EXISTING CUTLET CAPACITY us 100 176) 34 20 130 S0 44 [ 950, 1070 649 0 850 650 g1g 1909 1909
4|EXIST OR INTERIM QUTLET 1134 ST 98 87 15 T4 T3 T2 CSTSUB | CSTEX | CSTEX | CSTEX | CSTEX CSTEX | CSTEX | C3TEX | CRSTP
CSsT
5|PROPOSED PIPE 1200 1200 1200 1500, 1500 1500 750 750
6|PROP PIPE CAPACITY 1070 2000 2000 2000 1500 1500
NEST
7|PROPCSED PIPE MM 2340 234G 2340 2825 2340 2340 1500 1350 1350 1350 SO0/ 00|
BILENGTH M 1700 1650 1000 1050 750, 1350 1700 2250
STORAGE CAPACITY M3 1518 2438 1478 1915 1368 2463 kalihl
9|{COMPUTED)} STORAGE M3 3827 731 1096 4301 6581 3225 5806 3004 3221
UNITS SERVED @ 160 MIUNIT 2392 4569 4435 2608 4113 2016 3629
POP SERVED @ 35 PPY 8372 15993 15522 8407 14387 7056 12700
10fLOCAL STORAGE CAPACITY EXCEEDED 2002 2018 2032 2039 2016 2026 2042 2042 2042
11|LOCAL QUTLET CAPACITY EXCEEDED 2009 2035 2040 2043 2024 2043 20680 2060 2060
12{COMBINED STORAGE CAPACITY EXCEEDED 2021 2034 2040 2040 2040
13[COMBINEE QUTLET CAPACITY EXCEEDED 2035 2043 2046 2046 2046 2046 2046 2046 2046
14|NEST STORAGE CAPACITY REQUIRED 2002 2018 2032 984 2016 2026 2040 2040 2060 2060 2050 2060
15)NEST QUTLET CAPACITY REQUIRED 2009 2035 2040 1994 2024 2043 2045 2046 2060 2060 2060 2080
16|CST CAPACITY UPGRADE REQUIRED 2060 2060 2060 1999 2052 2052 2060 2060 ( 1995
17| TWANRED CAPACITY REQUIRED 2060 2060 2054 2054
ORIGINAL QUTLET CAPACITIES
EXIST [o3] cz c3 Lt L2 L3 Nt P P2 P21 N2 3D S6 s7 S S2 S1
50 88 17 10 65 45 22 1] 950 1070 649 o 405 405 819 1909 556
NOTE: The model updales construction costs if the pipe si12e changes {in the Cnirol Panal) bul not Pipe capacity. The user must calcuiate and iNpul pipa capaabes direclly

NCPump_98 xlsiTatie ¢



UPDATE

RESET INPUT VALUES
ORIGIMAL INPUT VALUES
|Constants
Threshold Population GO0000
NESTICST IMPLEMENTATION MODEL SCHEMATIC Threshold ear 15963
CONTROL PANEL Devel starts all aneas 1994
Inflation Note changing constants may
Iinterest PAC'S Ptanning Flow Monitorning Census Data  |Cost causa formulae ERRORS
Discount Pop. Density Updatas Design Assumplions Forecasts Updales Inpar Variables - Populalion Growth
Base Year 1954
. H Lots/Net Ha 15.2
: Met ArealGross Are 080
Projected Popiat as
Ity wide pop. growth rabe 1.5%
OE pop growth 1o new developmient S0.0%
Pop available to NEST & CST 25.0%:
Sewage flows
DWEICapDay LPCPD 300]
: Paak Facor (Harmaon) Min 15
v Storage im3Lel 1.6
UisiCap DWF  [WWF
umIT Pilol Sound 0.0035 0.006
CONSTRUCTION Morth Clarevienw 0.004 0.018
COSTS South Clareview 0.004| o0018)
(Tabde 5) [Financial
Inithal PAC rate $1000MHA 18
inflation/yr % 2
Interest rate (1) % [
Noles: Pipe sizes for NEST - 1050, 1200, 1350, 1500, 2340 Intisrest rate (R) % [+]
Claraview PAC rate | $10000H4 11
Diam Qout
c1 10560 B
c2 1350 17
ca 1350 o
L1 2340
] L2 1500 45
E L3 1500 22
5 1] 1500 a
T N2 1350 o
N3 1350
N4 1350
NS 800
NE B00
a7 1500
c 56 1500
5 534 1500
T 52 750
81 750

MESTLET 58 xi/Control Panel



AREA MASTER PLAN - CASTLEDOWNS NORTH,
THE PALISADES, AND RAMPART INDUSTRIAL

Storage Associated with Development

Existing Storage

Assumed: 1. 10 lots/ha x area (ha) x 1.6 m3/lot

Potential Storage and Construction Cost

Assumed: 1. approximately 15 m deep, including undercut,
20 m of tunnel, and 20 m of "tail tunnel”

Assumed: 2. 153 Ave. trunk is 850 m long at 5 - 6 m deep

Assumed: 3. m’ storage/1.6 m¥/lot

Assumed: 4, construction costs include an additional 50% to

to cover contingency and overheads

Prepared by: Carl Sorensen/February 7, 1997

1/25/99Storage2. xls



NEST LAUNCH PIT, NEST L1 TRUNK AND BELLE RIVE SANITARY TRUNK
(Assumed Surcharge Elevation of 675.5 m)

Available storage: (from Belle Rive Sanitary Trunk Preliminary Design Report (Final); .
D. Group Inc., February 2, 1995 and as-built drawings)

NEST L1 (launch pit) 465 m*®
(includes transition chamber, stilling chamber,
working shaft, 1 access manhole, and lift station)

NEST L1 Trunk 2795 m* !
Belle Rive Sanitary Trunk (BRT)
Trunk 1675 m®
Manholes 141 m?
Lindo Storage Tank 1600 m?® 2
Total Volume 5076 m® (doesn'tinclude Lago Lindo)

Impact of Storage on Basements

e There shouldn't be any impact on basements adjacent to the Belle Rive Sanitary
Trunk.

e Lowest basement openings are between 675.5 m and 676.0 m.

e A surcharge elevation of 675.5 m was assumed.

Notes: 1. The storage in NEST L1 (exclusive of the launch pit) is 4395 m®
based on a pipe diameter of 2340 mm, and a length of 1.022 km;
1600 m® of this storage is allocated to existing Belle Rive Stage 1

2. Lago Lindo storage volume reserved for Belle Rive Stage 1
swapped with equal volume in L1 section of NEST,; this storage
volume is to be used for new developments in the vicinity of the
storage tank



NEST LAUNCH PIT, NEST L1 TRUNK AND BELLE RIVE SANITARY TRUNK
(Assumed Surcharge Elevation of 673.33 m)

Available storage: (from Belle Rive Sanitary Trunk Preliminary Design Report (Final); I. D.
Group Inc., February 2, 1995 and as-built drawings)

NEST L1 (launch pit) 440 m?®
(includes transition chamber, stilling chamber, working
shaft, 1 access manhole, and lift station)

NEST L1 Trunk 2795 m3 !

Belle Rive Sanitary Trunk (BRT)

Trunk 1675 m®
Manholes 69 m*
Lago Lindo Storage Tank 1600 m?® 2
Total Volume 4979 m® (doesn'tinclude Lago Lindo)

Impact of Storage on Basements

e There shouldn't be any impact on basements adjacent to the Belle Rive Sanitary Trunk.
e Lowest basement openings are between 675.5 m and 676.0 m.
e A surcharge elevation of 673.33 m (obvert of u/s end of BRT) was assumed.

Notes: 1. the storage in NEST L1 (exclusive of the launch pit) is 4395 m? based
on a pipe diameter of 2340 mm and a length of 1.022 km; 1600 m? of
this storage is allocated to existing Belle Rive Stage 1

2. Lago Lindo storage volume reserved for Belle Rive Stage 1 swapped
with equal volume in L1 section of NEST; this storage volume is to be
used for new developments in the vicinity of the storage tank



APPENDIX D

SANITARY FLOW SUMMARY BASED ON POPULATION
PROJECTIONS TO 2075 AND GBWWTP
AND CRSTP - FLOW ASSESSMENT



AREA
CST

Ave. DSF (ML/day)
Peak DWF (L/sec.)
Peaking Factor

NEST

Ave. DSF (ML/day)
Peak DWF (L/sec.)
Peaking Factor

SESS

Ave. DSF (ML/day)
Peak DWF (L/sec.)
Peaking Factor

WESS
Ave. DSF (ML/day)

Peak DWF (L/sec.)
Peaking Factor

Terwillegar-Riverbend

Ave. DSF (ML/day)
Peak DWF (L/sec.)
Peaking Factor

NE Rural
Ave. DSF (ML/day)

Peak DWF (L/sec.)
Peaking Factor

SUMMARY OF TOTAL POPULATION TO THE YEAR 207t

1994
22,576
7
149.23
1.90
33,354
10
212.04
1.83
86,050
26
497.57
1.67
7,084
2
52.58
2.14
18,800
6
126.57
1.94
80
0

0.93
3.35

1995

23,487

7

154.64

1.90

35,537

11
224.4
1.82

9

88,056

26

508.00

1.66

8,3

2

05

60.67

2.10

20,1

6
134.4
1.93

0
0.93
3.35

08

7

80

2005
32,598
10
207.71
1.84
57,368
17
345.45
1.73
108,117
32
611.06
1.63
20,520
6
136.94
1.92
33,193
10
211.12
1.83
80
0

0.93
3.35

2010
37,153
11
233.66
1.81
68,283
20
404.08
1.70
118,148
35
661.86
1.61
26,627
8
173.13
1.87
39,735
12
248.22
1.80
80
0

0.93
3.35

2015
41,709
13
259.29
1.79
79,199
24
461.77
1.68
128,178
38
712.22
1.60
32,734
10
208.49
1.83
46,278
14
284.72
1.77
80
0

0.93
3.35

2020
46,264
14
284.64
1.77
90,114
27
518.67
1.66
138,209
41
762.19
1.59
38,841
12
243.19
1.80
52,820
16
320.70
1.75
80
0

0.93
3.35

2025 2030
47,461 48,659
14 15
291.26 297.87
1.77 1.76
92,355 94,595
28 28
530.27 541.83
1.65 1.65
167,152 196,096
50 59
904.44 1044.25
1.56 1.53
44,894 50,947
13 15
277.05 310.45
1.78 1.75
53,199 53,577
16 16
322.77 324.84
1.75 1.75

10,459 20,838

3 6
74.67 138.85
2.06 1.92

2035
49,856
15
304.46
1.76
96,836
29
553.37
1.65
225,039
68
1181.99
151
57,001
17
343.46
1.74
53,956
16
326.90
1.74
31,217
9

199.77
1.84

2040
51,053
15
311.03
1.75
99,077
30
564.88
1.64
253,982
76
1322.82
1.50
63,054
19
376.11
1.72
54,335
16
328.96
1.74
41,596
12

258.66
1.79

2045
52,250
16
317.59
1.75
101,317
30
576.36
1.64
282,925
85
1473.57
1.50
69,107
21
408.46
1.70
54,713
16
331.03
1.74
51,975
16

316.08
1.75

2050
53,448
16
324.13
1.75
103,558
31
587.82
1.63
311,869
94
1624.32
1.50
75,160
23
440.52
1.69
55,092
17
333.09
1.74
62,355
19

372.36
1.72

2075
59,434
18

356.63

1.73

114,761
34

644.76

1.62

456,585

137
2378.05

1.50

105,426
32

597.36

1.63
56,985
17

343.37
1.74
114250

34

642.17
1.62



Inner City 464,791 466,095 479,135 485,655 492,175 498,695 502,300 505,904 509,509 513,114 516,719 520,323 538,347

Ave. DSF (ML/day) 139 140 144 146 148 150 151 152 153 154 155 156 162
Peak DWF (L/sec.) 2420.79 2427.58 2495.49 2529.45 2563.41 2597.37 2616.14 2634.92 2653.69 2672.47 2691.24 2710.02 2803.89
Peaking Factor 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
TOTAL Population 632,735 641,669 731,011 775,682 820,352 865,023 917,820 970,617 1,023,414 1,076,210 1,129,007 1,181,804 1,445,788
Ave. DSF (ML/day) 190 193 219 233 246 260 275 291 307 323 339 355 434
Peak DWF (L/sec.) 3295.49 3342.03 3807.35 4040.01 4272.67 4505.33 4780.31 5055.30 5330.28 5605.26 5880.24 6155.23 7530.15

Peaking Factor 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50



Total City

Year

Population Increase
ADWEF increase (ML/D)
I/l increase (ML/D)
Leduc/Beaumont ADWF Increase

GBWWTP and CRSTP - Flow Assessment

GBWWTP Basin (no CST, Rural NE)

Year

Population with NEST
Population Increase
ADWF+I/l increase (ML/D)
Population w/o NEST
Population Increase
ADWEF increase (ML/D)

FLOWS in ML/D
Mean TDDF

WWEF allowance
South CST Diversion

Total with NEST (ML/D)

Add South CST diversion - 2000
Remove NEST area - 2021
Remove CST diversion - 2035
SESS completion & diversion
Total GBWWTP Flows (ML/D)

1994 1995 2005 2010 2015 2020 2025 2030 2035
0 8,934 98,276 142,947 187,617 232,288 285,085 337,882 390,679
0 3 29 43 56 70 86 101 117
0 1 7 10 13 16 19 23 27
0.0 0.0 14 2.2 3.0 3.9 4.8 5.9 7.0
1994 1995 2005 2010 2015 2020 2025 2030 2035
610,079 618,102 698,333 738,448 778,563 818,679 859,899 901,120 942,341
0 8,023 88,254 128,369 168,484 208,600 249,820 291,041 332,262
0 3 34 49 65 81 97 113 129
576,725 582,565 640,965 670,165 699,365 728,565 767,545 806,525 845,505
0 5,840 64,240 93,440 122,640 151,840 190,820 229,800 268,780
0 2 25 37 48 60 75 90 106
221
50 0.226 /1 Ratio
3.7 43 |/s now, rising to 63 I/s on ultimate development.
271 274 305 320 336 352 368 384 400
275 278 309 324 340 355 371 388 404
275 277 300 311 323 334 350 365 381
271 273 296 308 319 331 346 361 377
266 268 291 303 314 326 341 356 372
271 273 309 308 319 331 346 361 372

2040

443,475

133
30
8.2

2040

983,561 1,024,781
414,702
162
923,464
346,739
137

373,482
146
884,484
307,759
121

417
420
396
392
374
374

2045

496,272

149
34
9.6

2045

433
437
412
408
377
377

2050

549,069
165
37
11.0

2050

1,066,002
455,923
179
962,444
385,719
153

450
453
428
424
380
380

2075

813,053
244
55
17.9

2075

1,272,104
662,025
261
1,157,343
580,618
231

532
536
506
502
392
392



CRSTP Basin within the City (CST, Rural NE growth)

Year

Population with NEST
Population Increase

Population w/o NEST
Population Increase

ADWEF increase (ML/D)

Without NEST

With S. Clareview Removed -2000
With NEST - 2021

With S. Clareview - 2035

Increase

SESS Diversion (2035)

Total City flow to CRSTP(ML/D)
Current Flow rate

CRSTP Expansions (45 ML/D)

1994 1995 2005 2010 2015 2020 2025

7.776

2020 Diversion of NEST brings new flows to Plant.
2036 Growth in City flow exceeds 1 unit's capacity (45 ML/d).
2047 Growth in City flow exceeds capacity of 2 units (90ML/d).

2060 Growth in City flow exceeds capacity of 3 units (135 ML/d).

2030

56,010 59,104 90,046 105,516 120,987 136,458 150,275 164,092
0 3,094 34,036 49,506 64,977 80,448 94,265 108,082

22,656 23,567 32,678 37,233 41,789 46,344 57,920 69,497

0 911 10,022 14,577 19,133 23,688 35,264 46,841
0.0 0.3 3.0 4.4 5.7 7.1 10.6 141
-0.7 0.7 2.0 3.4 6.9 10.3
20.4 24.6 28.7
0.0 0.3 -0.7 0.7 2.0 20.4 24.6 28.7
8 8 7 8 10 28 32 36

2035

177,909
121,899

81,073
58,417

17.5
13.8
32.9
36.6

36.6
5
44

2040

191,726
135,716

92,649
69,993

21.0
17.3
37.0
40.7

40.7
18
66

2045

205,543
149,533

104,226
81,570

245
20.8
41.1
44.9

44.9
31
84

2050

219,360
163,350

115,802
93,146

27.9
24.2
45.3
49.0

49.0
44
101

2075

288,445
232,435

173,684
151,028

453
41.6
66.0
69.7

69.7
110
188



APPENDIX E

CITY OF EDMONTON EXISTING AND PROPOSED SANITARY TRUNKS



25% Contingency
Stage
CST cs

MNEST

N1({C4)

CACari[File]1r25/98

CP3

Total

NC1
NC2
NC3
NL1
NL2

NL3

N2

CITY OF EDMONTON EXISTING AND PROPOSED SANITARY TRUNKS

Length

(m)

400
- 145
190

735

1875

1200

3900

1700
1650
1000
1050
750

1350
1700

2250

— S

Depth
(m)

1

14
15

19

30

Proposed
Diameter
(mm)

1200

1500

1050
1350
1350
2340
1500
1500

1350

Slope
(%)

0.10

0.10
0.10

0.10

0.18
0.15
0.13
013
0.18
0.18
014

0.27

Construction
Method

frenched

reline

trenched

tunneding
tunnaling

tunneling

tunneling
tunneling

tunneling

open cut

Segment
Cost

943

60,000
20,000
48,000

63,000

192,000
Subtotal

2,108,375
673,000

1,293,600

Total

943
4,770,000

4,810,000

3,000,000

2,632,500
4,282,500
4,875,000

1,615,500

Total Cost
(98s)’

109,815
36,605
88,682

115,305

351,407

3,860,671
1,235415

2,367,604

7,815,096

8,730,264
8,803,473

5,490,732

4,818,117
7,838,020
8,922 430

2,956,759

Year of
Construction

2000

2002

2019
1984
2010
2015
2025

2021

Reference

CETHEST Conceplual
DeagniCochrare i Table 4 3 p M

CETMEST Conceptual
Denign{CochmanahTatds 4. 4, p 35

CETNEST Concaptual
?;ﬂmm F—Talia &
CSTMEST Concapiual
Dengn(CocthranalApn B—Tabis 8-
WE- 10811

CETINEST Concaptual

Deepagri Cochracajipn. B—Tazin B
A5

CETMEST Conceplus
DesigniCoctvanaiep B—Tatde 8-
485

CHTMNEST Conaptual
Deagn|Cochrans)lidpy B—Tadds B
B85

CSTMEST Concegiual
wm B—Tabls b-

CST/NEST Concagtual
Design{CochranaliApp B-—Tabis -
4p-5

CSTNEST

DsigrdCochme iz §— Table -
455

CETMEST Concaptaal
DesigniCoctunnapApp. B— Tatée B.
4a-5

CSTNEST Contaplual
Design{Cochrmra}ien B—Tatie B-
B8



Stage

N3
N4
N5

Total
Total of CST & NEST

SESS (973) SW7T

SA1
SAP1
SA2
SA3/4 (MW tunnel)
SAS

SAB
SABA
SAP2

SAT

C:\Cari[File]1/26/99

Length

(m)
950
3002

350

25,687
29,587

1300

1500
2100
1500
2000
1000

1000

2700

2800
2700
1500
1500

1000

Depth
{m)

EREER

21

Proposed

Diameter S:;T
(mm)
1350 0.27
1350 0.15

1-TS0 FM & 1-
900 FM

1-750 FM
1050 0.20
1050 0.20
2340 0.40
2340 0.27
2340 017
2340 0.17
2340 0.17
250
1050 0.30
1050 0.30
1350 0.20
2340 0.1
2340 0.11
2340 0.08
2340 0.08

{(RTC/Burnewood Tunnel)

2820 0.08

Construction Segment
Method Cost
open cut 682,100
open cut 2,155,436

river crassing 1,940,000

after crossing o CRSTR 903,700
Total
Total of CST & NEST
s
tunneling 2,900,000

river crossing 10,000,000
tunneling 5,700,000
lunneling 4,400,000
tunneling 5,600,000
tunneling 5,700,000
tunneling 3,400,000

1,500,000
400,000
1,000,000
10,000,000
open cut 3,300,000
open cul 2,300,000
open cut 600,000
tunneling 6,900,000
1,000,000
6,600,000
tunneling 4,200,000
tunneling 4,200,000
500,000
500,000
lunneling 3,200,000

Total Cost
('98s)’

1,248,409
3,944,974
3,550,673

1,653,891

56,303,860
64,118,956

5,307,707

18,302,439
10,432,391
8,053,073
10,248, 366
10,432,391
6,222,829
2,745,366
732,088
1,830,244
18,302,439
0
6,039,805
4,209,561
1,088,146
0
12,628,683
1,830,244
12,079,610

7.687,025
7,687,025
915122
815122
5,856,781

Year of
Construction

2029
2029
2029

1885

2025

2044
2040
2040
2035
2030
1999
1989
1939
2030
2031/32

2040
2015
2000

2017
2055
2017

2025
2020
2001
2020
2045

Reference

CSTMNEST Conoegausl
Design(CochraneiApp. B—Tatis B
ne-d

CETHEST Coeephual
Dasignd Cochrame)iipp. B Takia B
T8

CETMNEST Conceplual
DesigniCochranaApp B—1atde
Te-a

CSTINEST Conceplusl
Dassgn{Coctranaliiop. 8 Tabds B-
B

South Edimgnicn Saniey Sewevage
Sereang Shudy-—Fral
Raportodame 2, Red Crowhar s
Partners L3a; March 1508 (Plan "A7)
Coul Esbmates—UMA safiraiann ol
ay & B8 10 Sl Lodevwyl from Fanie
Foar w - e orE



Stage

SA9
SAT1
SAT1FM
SA10
SA11
SA12

SA13
SA14
SA16

Total

TUFS TUF1

TUF2
TUF3
TUF4
TUFS

Total

WESS (97§) WISTA;W1FMA

W1STB
WI1STC
W1STD
W1STE
W1STF;W1PB;W1FMB
W1STG;W1PC;W1FMC
W1STH

CACarl[File]1/25/99

Length
(m)

1000
1000

700

1200
1600

3700
1800

49,400

725

4400
4400

Depth

(m)

19
19

19
17
21

19
10

33

GERYE

Proposed
Diameter
(mm)

2920
700

2920
2920

2920
2340
1800

1050

1200
1200
1050
1050

400

Slope
(%)

0.08
0.08

0.08
0.08
0.08

0.08
varies
varies

0.7

0.2
012
0.05
0.05
0.05

Construction

Method

tunneling
tunneling

tunneling
funneling
tunneling

tunneling
tunneling
open cut

tunneling

tunneling
tunneling
tunneling
tunneling

tunneling

Segment
Cost

3,200,000
3,200,000
500,000
600,000
3,800,000
4,700,000
9,800,000

10,100,000
20,500,000
2,300,000

Total

978

2,149,625

1,026,560
2,117,725
2,173,089
1,905,592
3,397,200

Total

978

4,081,750

637,350
725,200
788,550
862,400
3,347,250
5,517,950
992,600

Total Cost
(983)’

5,856,781
5,856,781
915,122
1,098,146
6,954,527
8,602,147
18,119,415
0
18,485 464
37,520,001
4,209,561

261,175,811

3,934,338

1,878,855
3,875,953
3,977,283
3,487 698
5,217,705

23,371,833

7,470,598

1,166,506
1,327,293
1,443,239
1,578,402
6,126,284
10,099,185
1,818,700

Year of
Construction

2050
2008
2008
2008
2053
2053
2053

2053
2053
2053

2046

2047
2048
2049
2050
2051

2003

2010
2022
2030
2040

2060
2070

Reference

Assasumen] of T bmpacis of

Almrates 10", UMA Engneanng
Lid; Mmrch 18T, Rewmee Oct 37
W by Darve Hosan



Stage

w11
Wiz

Total

Length
{m)

1099
1322
870
952
1240
669
68
872
820
690
1000

21,292

- -8
QHEERLBR E‘&

Proposed
Diameter
{mm)
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

Slope
(%)

0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

Construction
Method

tunneling
tunneling
tunneling
tunneling
tunneling
tunneling
tunneling
tunneling
tunneling
tunneling
river crossing

Segment
Cost

4,415,782

5,311,796
3,897,460

3,825,136

4,982,320
3,491,642
3,085,824
3,503,898
3,696,560
2,796,520
5,000,000

Total

Total Cost
(‘98%)"
8,081,958
9,721,882
7,133,303
7,000,932
9,118,861

5,390,557

5,647,811

6,412,618

6,765,607

5,118,314

9.151,220

90,536,139

Year of
Construction

2050
2005
2020
2015
2006
2007
2047
2045
2050
2050
2011

NOTES: 1. Total costs in 19985 include engineering, contingencies (@25%), and overheads. Also, an inflation factor of 2%/yr. was also added to these costs.
The inflation factors were taken from Planning and Developments* Monthly Economic Reviews.

C:\Cari[File]1/25/99

Reference
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